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SYMPOSIUM ON INFECTIOUS DISEASES 


FOREWORD 
WILLIAM L. BRADFORD, M.D. 


Consulting Editor 


The tremendous impact of recent advances in 
the therapy of infectious diseases, particularly 
those of bacterial origin, has opened new path- 
ways of investigation into other areas in this field. 
The role of newly recognized viral agents and 
their host-parasite relationships are becoming 
more clearly understood as a result of improved 
culture methods. More definitive diagnoses of 
many viral infections and the probability of 
effective methods of active immunization are 
subjects of major current interest. 

As this information is acquired it is necessary that it be made 
available to the clinician. Much of it is contained in new or revised 
textbooks and in the current journals. E:xperience has shown that the 
Pediatric Clinics of North America, since its first appearance in 1954, 
has served as a useful reference for students, house officers, the general 
practitioner and others. 

In this volume on Infectious Diseases no attempt is made to cover 
the field completely. Certain subjects were selected for emphasis, and 
the authors were given freedom to write in their own styles without 
conforming to a fixed plan. 

On behalf of those who will read this volume I wish to express my 
sincere appreciation to its distinguished contributors. 
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INFECTIOUS DISEASE AND IMMUNITY 
IN EARLY LIFE 


CHARLES A. JANEWAY, M.D. 


For the purposes of this article the term “early life” refers to that 
period in the development of the human organism which begins with 
fertilization of the ovum and ends at the poorly defined boundary be- 
tween infancy and childhood during the second or third year of ex- 
trauterine life. This is a period characterized in its beginning by 
extraordinary changes in morphology as the embryo recapitulates the 
evolutionary development of the species, next by a fantastic rate of 
growth, then by a dramatic shift in the environment to which the 
infant must adapt as he passes through the “valley of the shadow of 
birth,”** and finally by his initial contacts with the great variety of 
microorganisms which are an inevitable part of his extrauterine en- 
vironment. The interactions of these microorganisms with the develop- 
ing embryo and growing fetus during his intrauterine existence and 
with the infant during and after birth are a matter of great concern to 
the physician caring for children, particularly since many of the re- 
sulting diseases are either preventable or curable, provided the infec- 
tion is promptly recognized and properly treated. Since this is a 
clinical paper, the special clinical features of infections in early life 
will first be described, and then an attempt will be made to explain 
these clinical phenomena in terms of our still incomplete basic knowl- 
edge of host-parasite relations during this important phase of human 
development. 


From the Department of Pediatrics, Harvard Medical School, and the Department 
of Medicine, The Children’s Hospital Medical Center, Boston. 
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800 INFECTIOUS DISEASE AND IMMUNITY IN EARLY LIFE 
THE CLINICAL SITUATION 
Infections during Intrauterine Life 


It has long been recognized that the clinical manifestations of cer- 
tain infections—syphilis and tuberculosis for example—are ameliorated 
in women during pregnancy, even though, in the case of tuberculosis, 
serious relapse may develop in the postpartum period. Some infections, 
such as most respiratory infections, may be little modified by pregnancy, 
others, such as hepatitis, may be unusually severe, while still others, 
for example toxoplasmosis, cytomegalic inclusion disease, herpes sim- 
plex and possibly homologous serum hepatitis, may remain almost 
silent in the mother, but give rise to severe symptoms in the infant. 
Thus it is difficult to make any general statements about infections 
during pregnancy, but it is clear that, unless rupture of the membranes 
occurs, permitting direct access of infectious material from below, in- 
fectious agents can reach the fetus only through the maternal circula- 
tion. Hence the only microorganisms capable of infecting the fetus 
are those which may invade the blood stream of the mother during 
pregnancy. Once this has occurred, organisms must still cross the 
placental barrier in order to reach the fetus. There are three possible 
ways in which this might occur: (1) by diffusion or by more active 
transport from maternal to fetal circulation across the syncytium mak- 
ing up the chorionic villi; (2) by the production of lesions in the pla- 
centa with resultant breaks in the integrity of the placental barrier; (3) 
by passage into the amniotic fluid and thence into the fetus through 
skin, respiratory tract or gastrointestinal tract, as shown for a number 
of proteins in the rabbit.* 

Such blood-borne maternal infections might either infect the fetus 
directly or alter its metabolism and thus produce indirect effects 
through their influence upon maternal metabolism or upon placental 
function. In either case the fetus may die with resultant stillbirth in 
instances of severe infection, fetal development may be temporarily 
affected, or no apparent harm to the fetus may result. 

Because only those infections which kill the fetus provide material 
for pathologic study, while sublethal processes go on unrecognized in 
the obscurity of the uterine cavity and we can only examine placenta 
and infant many weeks later at delivery after tremendous changes have 
occurred, we have little exact knowledge about these various possi- 
bilities. Most of what we do know has been acquired through retro- 
spective clinical studies or animal experimentation.'* It is hoped that 
the present collaborative study of the influence of antenatal and peri- 
natal factors upon the incidence of neurologic handicaps in children 
being carried out under the auspices of the National Institutes of 




















CHARLES A. JANEWAY 801 


Health will provide well documented evidence upon maternal infec- 
tions and their effects upon the fetus. 

Since the processes of differentiation and embryologic development 
are virtually completed during the first trimester of pregnancy, it seems 
likely that the association between maternal infection and congenital 
malformations would be highest during this period. Clear-cut evidence 
exists for the relation between maternal rubella during the first tri- 
mester and an incidence of 10 to 20 per cent of one or more of a group 
of congenital malformations, including microcephaly, deafness, cata- 
racts and patent ductus arteriosus. Rubella after the first trimester 
seldom produces a defective infant. 1741 There is a suggestion that 
mumps during early pregnancy may occasionally be associated with a 
congenitally malformed infant, but little positive evidence implicating 
other infections in the production of congenital anomalies.’® %° 

Viruses, bacteria and protozoa may all produce maternal infection 
and thus threaten the fetus. Among protozoan infections, toxoplas- 
mosis is most important. This infection, found in a wide variety of 
animals, is acquired either silently or as a mild illness with lymphade- 
nopathy in the adult.4° During this phase of infection organisms may 
be disseminated in the blood stream and infect the fetus, but in the 
fetus it produces a severe generalized disease, which ultimately results 
in severe destruction of brain tissue, with calcification, and neurologic 
deficits in many of those infected. Fortunately only one child is in- 
fected; subsequent pregnancies are not affected.** 

Maternal syphilis—once the commonest cause of stillbirth or serious 
congenital disease in the infant and particularly important because the 
fetus is affected in successive pregnancies—is no longer such a serious 
problem. The lower incidence of syphilis in the population since the 
introduction of penicillin treatment and the application of compulsory 
blood tests before marriage and during pregnancy have reduced con- 
genital syphilis to the status of a rare disease in most clinics. Recog- 
nition of syphilis in the mother by serologic test is important, how- 
ever, since penicillin treatment of a luetic mother before the fifth 
month of pregnancy will usually result in delivery of an unaffected 
child.27 Other bacterial infections of the mother usually give rise to 
severe symptoms and thus are either promptly treated or may be so 
severe as to result in fetal death. 

The viruses are the largest group of infectious agents which may 
produce maternal infection during pregnancy.” It is probable that the 
many transient minor illnesses characterized by fever, malaise, head- 
ache, diarrhea or respiratory symptoms which affect us all several times 
a year are each due to a different virus. How often such minor ill- 
nesses affect the fetus is still unknown. Certain viral infections which 
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may affect the fetus in a much more dramatic way than the mother 
late in the course of pregnancy have been recognized, particularly 
cytomegalic inclusion and coxsackie B viruses. In premature infants a 
relatively benign virus like that of herpes simplex may produce an 
overwhelming and fatal infection.*® 

The virus of cytomegalic inclusion disease*® is of particular interest, 
since it may be excreted in the urine of the infant for long periods after 
infection. The infant may be infected in utero and instead of having 
an asymptomatic infection may exhibit a devastating illness at or soon 
after birth, characterized by clinical features mimicking erythroblas- 
tosis fetalis or severe toxoplasmosis with a high mortality and a high 
incidence of neurologic deficit. 


Perinatal and Neonatal Infections 


Once labor is initiated, the membranes are ruptured and the infant 
enters the birth canal, he has lost his position of “splendid isolation”; 
from now on he is fair game for all the microorganisms harbored by 
his mother, his attendants and the environment to which he will soon 
be exposed. 

The reactions of the newborn infant to infection are affected by 
the multiple physiologic adjustments being made to extrauterine life 
and by the limited number of ways in which an immature organism 
can outwardly express internal disturbances from any cause. Poor color, 
limpness, poor Moro and sucking reflexes, vomiting, diarrhea, low 
body temperature—these are nonspecific signs of illness which may 
well be, but are not necessarily, due to infection. For example, a 
“jittery” baby may have hypocalcemia, meningitis or subarachnoid 
bleeding. Thus the physician must be alert to those conditions, such as 
recent illness in the mother or a prolonged and difficult labor, which 
might predispose to infection in the child, or to the suggestions of in- 
fection given by abnormal behavior in the child. 

Viral diseases acquired from the mother in utero or at the time of 
birth which may manifest themselves in the neonatal period are the 
acute exanthemas, vaccinia, poliomyelitis, herpes simplex, coxsackie B 
virus infection, which usually produces a severe myocarditis with signs 
of cardiac failure,*1 and cytomegalic inclusion disease. Of the protozoan 
infections, toxoplasmosis is characterized by fever, jaundice, hepato- 
splenomegaly and central nervous system inflammation, while plasma 
cell pneumonia’—a chronic severe interstitial pneumonitis of prema- 
ture infants possibly caused by Pneumocystis carinii—has occurred in 
epidemics in Europe, but is rare in this country. 

Bacterial infections constitute the major problem in the neonatal 
period. They may enter through the conjunctivae, the skin or the um- 
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bilical stump, and through the respiratory or the gastrointestinal 
tract. The most serious infections are caused by beta hemolytic strepto- 
cocci, staphylococci and gram-negative bacilli. The most frequent seri- 
ous types of infection are pneumonia, sepsis,®° frequently originating 
in the umbilical stump and passing by way of the umbilical vein to 
liver and spleen and often resulting in portal hypertension in later 
years, meningitis,** gastroenteritis, pyelonephritis, and infection of the 
skin, which may be so extensive and severe that it is called pemphigus 
neonatorum. It is interesting that both sepsis and meningitis are twice 
as frequent in male infants as in females. The particular susceptibility 
of the newborn infant to infections with staphylococci and with vari- 
ous gram-negative bacilli, especially Escherichia coli, is of great in- 
terest. Epidemic diarrhea of the newborn, which used to produce catas- 
trophic mortality in newborn nurseries and in hospitals caring for 
young infants, has been traced to certain pathogenic strains of E. coli 
and can be prevented by proper isolation technique and terminal 
sterilization of individual bottles of formula.'*: ** (See also page 1015.) 

A serious problem, because it is preventable, is tetanus neonatorum, 
which occurs with disturbing frequency in the less developed coun- 
tries. Here tetanus spores, contaminating the umbilical stump, ger- 
minate and produce toxin under the favorable environmental condi- 
tions provided by that site. 


Infections during Infancy 


Infancy is a period when the child is still dependent upon adult care 
for protection and sustenance and seems to react to many infections in 
a somewhat different manner than in later childhood. The mortality 
from many infections—measles, pertussis, tuberculosis, for example— 
has always been highest in infancy, and curves for the incidence of 
bacterial meningitis and of staphylococcal empyema and pneumonia 
show a striking peak in this age period. Sudden unexpected death, 
a frightening syndrome, in which a baby put to bed apparently 
well, is found dead in its crib a few hours later, which was formerly 
attributed to suffocation, but which appears to be associated with 
overwhelming bacterial or viral infections in many cases, occurs almost 
entirely in early infancy.’ Thus there is strong evidence for certain 
peculiarities in the responses of the infant to infection. 

Again, it is dangerous to generalize, but infections with many bac- 
teria in infancy are characterized by paradoxical behavior: on the one 
hand by a milder illness with a more prolonged course, but, on the 
other, by a greater tendency to blood stream invasion and metastatic 
infection, particularly of the meninges, than in later life. Tuberculosis 
provides a model, in which a fairly extensive primary lesion usually 
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tuns a relatively benign and asymptomatic course in the majority of 
affected infants, but is complicated by miliary tuberculosis, tuberculous 
meningitis and death much more frequently than in the adult. 

Respiratory infections in infancy frequently produce certain syn- 
dromes—otitis media, lymphadenopathy, laryngotracheobronchitis, 
bronchiolitis and interstitial bronchopneumonia. It is still not known 
whether the frequency of these syndromes is due to the peculiar char- 
acteristics of the infecting parasites or to the anatomic and physiologic 
peculiarities of the infected host. It seems likely that both factors play 
a role in producing the clinical picture. 


SPECIFIC IMMUNITY IN EARLY LIFE 


In discussing the basic knowledge which may help to explain some of 
the clinical phenomena which have been described, it is well to re- 
member that resistance—the sum total of all capacities and character- 
istics which enable the host to avoid or overcome any infection—is the 
important attribute. Since resistance can be observed, but not readily 
measured, and that only in experimental animals, whereas the anti- 
bodies and even some of the hypersensitivity reactions which are asso- 
ciated with specific immunity can be measured in man, there is an in- 
evitable tendency to overemphasize specific immunity and antibodies 
in considering the problems of infection and resistance. Having made 
the obvious and important point that resistance, immunity and anti- 
bodies are not synonymous, I shall confine my remarks to specific 
immunity and leave to the author of the next paper (see p. 813) the 
far more difficult task of discussing the nonspecific host factors in re- 
sistance to infection. 


Specific Immunity during Intrauterine Life 


The fetus is effectively protected against most infections, since micro- 
organisms must infect the mother, invade her blood stream and pass 
through the placental barrier to gain access to the fetus at all. There is 
considerable evidence that the fetus is either relatively or completely 
incapable of forming specific antibodies in response to infection or 
immunization. First, the levels of various specific antibodies and of the 
gamma globulin fraction, containing most immune antibodies, in the 
infant’s circulation at birth (in cord blood) closely approximate those 
of its mother.*! Thus most infants are born with a normal adult con- 
centration of plasma gamma globulin. Two exceptions prove the rule: 
in one instance a mother with hypergammaglobulinemia gave birth to 
an infant with a similarly high level of gamma globulin;?7 in another 
an agammaglobulinemic mother gave birth to an infant, who was sub- 
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sequently proved to be normal, with almost no circulating gamma 
globulin.t Second, the lymphoid follicles, which appear to be the 
major site of antibody formation, are less well developed in the fetus 
and even in the newborn infant than in older infants, and plasma 
cells, the morphologic sign of the formation of gamma globulin anti- 
bodies, cannot be found in them until the second month of extra- 
uterine life.**4 Third, experiments upon the fate of isotopically 
labeled amino acids administered to pregnant guinea pigs show that the 
radioactive tracer is rapidly incorporated into all the plasma protein 
fractions of the mother and into all but the gamma globulin fraction 
of the fetal guinea pig.? ‘Thus it would appear that gamma globulin 
synthesis does not occur in the fetus and that fetal gamma globulins 
are derived from maternal plasma. Fourth, premature infants are born 
with lower gamma globulin levels than term infants,?® and it has been 
shown that gamma globulins and antibodies first appear in the fetal 
plasma at about 20 to 22 weeks of gestation and thereafter steadily 
increase until they approximate the maternal levels at term.” !* 74 25 
2%, 34 Presumably the placenta becomes increasingly permeable to 
maternal gamma globulins during the second half of pregnancy. 

Thus there is no evidence that immune antibodies or gamma glob- 
ulins are formed by the fetus and much evidence in favor of the 
passage of maternal gamma globulins and the antibody activities they 
mediate from maternal to fetal circulations. Therefore any attempt to 
protect the newborn infant against specific infections during the first 
four to six weeks of life must be carried out either by passive immuniza- 
tion of the infant soon after birth or by active immunization of the 
mother during the latter half of pregnancy. ‘That this is feasible has 
been demonstrated,® and thus active immunization of women with 
pertussis vaccine and tetanus toxoid during pregnancy would seem to 
be the most effective method for prevention of pertussis in early in- 
fancy and tetanus neonatorum in countries where these infections oc- 
cur relatively frequently. Attempts to demonstrate synthesis of gamma 
globulins by placental tissue have given negative results.* Failure of 
the fetus to manufacture antibodies during intrauterine existence 
would appear to have survival value, since it should make the fetus 
more “tolerant” of maternal cells, which have been shown to enter 
the fetal circulation from time to time during pregnancy. 

Placental permeability—no matter what its mechanism—is not com- 
plete to all proteins or even to all antibodies. For example, the in- 
fant is born with a much lower beta globulin level than its mother; in 
the case of an allergic mother, atopic reagins (skin-sensitizing anti- 
bodies) present in the maternal plasma do not normally appear in the 
infant’s blood, whereas the immune, or blocking, antibodies resulting 
from hyposensitization treatment will be present in titers comparable 
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to those in maternal plasma.** The saline-active Rh antibodies do not 
cross the placenta, but the “incomplete” or albumin-active Rh anti- 
bodies which cause erythroblastosis fetalis in the infant appear to cross 
freely.*® Agglutinins against the major antigenic groups of the typhoid 
bacillus differ, in that the “H” agglutinins appear to pass moderately 
freely across the placenta, whereas the “O” agglutinins do not.*? Chem- 
ical differences between these agglutinins are shown by the fact that 
they are concentrated in different fractions of human plasma by the 
cold ethanol-water method of fractionation." 

Thus the newborn human infant enters the world protected by a 
mosaic of serum antibodies passively transferred from his mother which 
are determined by her past experience with infections and immuniza- 
tions. The role played by human colostrum and to a far less extent 
by human or even by cow’s milk in adding to this store of passively 
transferred antibodies is still somewhat in dispute. Certain antibodies, 
such as “O” agglutinins against typhoid or colon bacilli, which do 
not pass the placenta, are found in colostrum. In ruminants (cows, 
sheep, goats and other animals) colostrum is the principal route for 
transfer of antibodies and gamma globulins from mother to infant, 
but in human beings the amounts of colostrum are small and the 
capacity of the infant to absorb unchanged protein is limited (prob- 
ably 0.3 per cent or so of that ingested). Hence the colostrum and 
milk appear to play a minor role in conferring passive immunity on 
the newborn infant.** 

Evidence for the capacity of the newborn infant to respond to active 
antigenic stimulation is less clear-cut than that for the fetus. Develop- 
ment of lymphoid structures continues after birth, but normal follicular 
architecture and plasma cells are not ordinarily found until the second 
month.* The level of gamma globulins, which is the same as or slightly 
higher than the maternal level at the time of birth, falls exponentially 
during the first four to six weeks of life.*°:*! The half-life calculated 
for gamma globulin from this rate of decline gives a value of 20 to 30 
days, which is within the normal range for older children and adults, 
although it is considerably shorter than the half-life of 40 to 60 days 
observed in most agammaglobulinemic children.’’ Because of this 
exponential fall and presumed normal half-life, it has been assumed 
that the normal infant does not manufacture gamma globulins during 
the first month, but merely catabolizes his maternally derived gamma 
globulins, a fact that can be substantiated by studies of the rate of 
decline of maternally derived specific antibodies. 

Unfortunately these assumptions do not take into account the 
changes in plasma volume and extracellular fluid volume taking place 
during this period of rapid growth. Trevorrow,** using indirect meth- 
ods for the estimation of plasma volume, believes that her data show 
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that there is no drop in total circulating gamma globulin, but merely 
a fall in concentration due to expansion of plasma volume. Hence she 
reasons that the infant, who must be catabolizing maternal gamma 
globulin, must consequently be synthesizing his own gamma globulins. 
By taking average figures for plasma volume at different ages from 
available data and by assuming that the half-life of gamma globulin 
in the newborn is closer to 60 than 30 days, one gets the impression 
that the fall in gamma globulin levels is probably the resultant of 
three factors: the increase in plasma volume accompanying growth, a 
relatively normal or slower than normal rate of catabolism of gamma 
globulin, and a rather slow rate of synthesis. Although synthesis of 
gamma globulin may well begin soon after birth, it does not achieve a 
sufficient rate either to halt the decline in gamma globulin levels or 
to raise the level back toward the usual values for the older child until 
the second, third or even fourth month of life. This is borne out by 
Good’st study of the normal infant of an agammaglobulinemic 
mother; this infant was born without detectable gamma globulins and, 
although given periodic injections of typhoid vaccine from soon after 
birth, did not develop either typhoid agglutinins or gamma globulins 
until approximately 50 days after delivery. 

Studies with various antigens suggest that the following factors in- 
fluence the antibody response of the newborn infant: (1) the age of 
the infant, (2) the quality and dose of the antigen, (3) the level of 
specific antibody derived from the mother. There can be no doubt 
that an infant in the first month of life responds less well to antigenic 
stimulation with antibody formation than in subsequent months. 
Actual titers of diphtheria antitoxin following an injection of diph- 
theria toxoid were much lower when the initial injection was given to 
infants in the first week than when it was given at two months of age.** 
Nevertheless the response to a booster injection given several months 
later was approximately equal in either case. These differences were 
less noticeable when a more potent antigen—tetanus toxoid—was 
used.** Infants with high levels of circulating antibody derived from 
their mothers were less responsive to antigen injections than those 
without detectable antibody.** These results are consistent with previ- 
ous and later studies.® 1* Infection with viruses, however, may result 
in good antibody responses in very young infants.'° 

One may summarize that the capacity of the infant to synthesize 
gamma globulins or specific antibodies is definitely limited in the first 
few weeks of life, and particularly if the infant has a high level of 
passively acquired specific antibody, but that this capacity rapidly in- 
creases and normally is fully developed within six weeks to three months 
of age. 

The capacity for specific sensitization seems to be present from as 
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early as it can be tested, although there may be some delay in the 
development of tuberculin sensitivity in newborns given BCG vaccine 
shortly after birth.*° This capacity may play an important role in im- 
munity to vaccinia, as shown by the accelerated reactions which fol- 
low revaccination of the previously vaccinated person. Successful vac- 
cinations can be performed almost immediately after birth, and such 
early vaccination is practiced in countries where smallpox is endemic, 
although in western countries it is usually deferred until after tetanus 
immunization, i.e. to about six months of age. 


Specific Immunity during Infancy 


Numerous classic studies have demonstrated that infection results not 
only in the formation of specific antibodies, detectable in the serum, 
to various antigens secreted by or contained in the infecting micro- 
organisms, but also in the development of specific hypersensitivity to 
certain of their chemical constituents, which are usually different from 
the antigens giving rise to circulating antibodies. This hypersensitivity 
is usually demonstrated by a delayed (48 hour) response to intra- 
dermal injection with edema, cellular infiltration and sometimes hem- 
orrhag*, as in a positive reaction to tuberculin. It is specific, and 
although circulating antibodies cannot be demonstrated, this type of 
specific hypersensitiveness can be transferred to other persons by in- 
jection of lymphoid cells. In addition, the state of specific immunity 
is characterized not only by the presence of detectable antibody, but 
also by an accelerated response to restimulation by the same antigen, 
so that even though no detectable antibody may exist, reinfection with 
the same organism or reinjection of the same antigen will result in a 
much more rapid and greater rise in antibody than occurred after the 
first contact with that antigen. This property of specific accelerated 
reactiveness, giving the typical “booster” or “recall” response, is un- 
doubtedly an important attribute of a specifically immune animal. 
In addition, specific hypersensitiveness of the delayed type, so-called 
bacterial or tuberculin-type of allergy, speeds up and intensifies the 
local reaction to an infecting organism, as was shown originally by 
Koch with guinea pig tuberculosis, and hence results both in a more 
rapid and intense local inflammation with a greater tendency to 
localize the infection, and also in greater systemic reaction to the ab- 
sorbed materials to which the host is hypersensitive. 

Although the evidence is fragmentary, it is my firm belief that these 
principles, elucidated by painstaking animal studies, explain many of 
the clinical phenomena of the changing pattern of most of the bac- 
terial infections with age, although physiologic and metabolic differ- 
ences must also be considered and undoubtedly occur. The period of 
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infancy represents a period when initial contacts with most of the 
common pyogenic bacteria occur—staphylococci, beta hemolytic strep 
tococci, pneumococci and Hemophilus influenzae. As in the case of 
tuberculosis, the primary infection becomes established before specific 
hypersensitiveness develops, and in consequence both local and _sys- 
temic reactions are mild, even though the area of involvement may be 
considerable. Nevertheless systemic spread is more apt to occur than 
in the adult, and when it does, there is severe and overwhelming in- 
fection with the frequent development of metastatic infections, par- 
ticularly meningitis. Later, after sensitization has occurred, a smaller 
dose of organisms will produce a greater local reaction with much less 
tendency to spread. 

The changing manifestations of tuberculosis at various ages have 
long been recognized. Boisvert and his associates? emphasized the 
shifting clinical manifestations of beta hemolytic streptococcal infec- 
tions with age and as successive contacts with different types (strains) 
of beta streptococci were modified by increasing degrees of immunity 
and hypersensitivity to the somatic constituents and toxic products of 
various beta streptococcal strains.” 


SUMMARY 


The incidence, the clinical manifestations and the effects of various 
types of infections are different during early life from those in later 
childhood or adulthood. During pregnancy the fetus is protected by 
his intrauterine position and by maternal resistance and specific im- 
munity, but may be severely damaged by some maternal infections 
when they do occur. After birth the infant enjoys a relatively brief 
period of protection against certain diseases from transplacentally de- 
rived maternal antibodies, but becomes susceptible to an increasing 
variety of infections as this passive immunity is lost. An infection ac- 
quired during infancy usually represents a primary infection, an initial 
contact with a particular disease-producing organism, and thus is not 
influenced by specific immunity or hypersensitivity. Consequently 
such an infection differs from a similar infection in an older child, 
whose responses have been modified by previous contacts. In addition, 
the responses of the infant to infection are also undoubtedly modified 
by other physiologic and metabolic differences between the immature 
and more mature organism. 

The fetus is unable to form specific antibodies in utero, while the 
newborn infant’s capacity to form specific antibodies is limited during 
the first six weeks of life by immaturity of the antibody-forming tissues 
and occasionally by interference from maternally derived antibody. 
Although early immunization is followed by the development of 
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specific antibodies, in low titer and after some delay, subsequent in- 
jections give normal “booster” responses. 
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NONSPECIFIC MECHANISMS 
OF RESISTANCE TO INFECTION 


HEINZ F. EICHENWALD, M.D. 


HENRY R. SHINEFIELD, M.D. 


Few problems encountered by the investigator of infectious diseases 
are as puzzling as the question: Why do pathogenic organisms often 
fail to cause disease once they have succeeded in becoming established 
in the host? This phenomenon has intrigued researchers only in recent 
years, possibly because classical scientific theory assumes that parasitism 
and competition and not “peaceful coexistence” form the normal ex- 
pression of the interaction between all living beings, and specifically 
between microbes and other organisms. That “commensalism” and not 
“parasitism” represents the more common course of events is, on reflec- 
tion, quite obvious. All sorts of microorganisms become established and 
persist within the body of a suitable host without interfering measurably 
with his normal physiologic processes; they produce “infection,” but 
this does not necessarily imply “disease.’”* 

Since disease may thus represent the result of an abnormal host- 
microbe relation, perhaps aggressive attack on the microbe may not 
be the only approach to the problem. Possibly methods will be developed 
in the future which will convert parasitism to commensalism and thus 
promote the state of “peaceful coexistence.” Within the limits of our 
present knowledge this goal is a theoretical one. Nevertheless, it repre- 
sents a useful concept, particularly since, as we will show later, modern 
therapeutics may on occasion produce a paradoxical effect: administra- 
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tion of a therapeutic agent may increase individual susceptibility to 
infectious disease. For these reasons it seems worth while to review 
briefly some of the factors that enter into the relation between microbes 
and their host. Since most attention is usually directed to the processes 
of specific humoral immunity, and since these developments are well 
known to all physicians, they will not be discussed in the present com- 
munication. We will direct our attention to the influence exerted on 
host-microbe relations by nonspecific factors. 


HEREDITY 


Although it has long been assumed that differences in susceptibility to 
infection and disease may be genetically determined, this has been 
difficult to prove in human beings. For obvious reasons most of what 
has been learned about the genetic control of susceptibility has come 
from animal experimentation. In man, identical twin studies have 
shown that heredity plays a role in susceptibility to tuberculosis, and 
the fact that the sickle-cell trait does confer resistance to malaria is 
well documented. Further evidence for the importance of genetic 
factors can be obtained from a study of the evolution of infectious 
diseases through historical times. When certain microbial agents such 
as those causing smallpox, tuberculosis or measles are introduced into 
population groups who have had little previous contact with them, the 
illnesses resulting from these infections are unusually severe and literally 
decimate the community. This phenomenon was well illustrated by 
the course that these three infections took among the American Indian 
and the Polynesians during the seventeenth, eighteenth and early nine- 
teenth centuries. After several generations of natives had been exposed 
to these microbial agents the acute course and rapidly fatal outcome 
formerly observed gave way to a more benign biologic response similar 
to that now seen in the Western world. It would appear, therefore, 
that hereditary factors of resistance are not necessarily racial character- 
istics, but depend on the type and durations of contact that a people 
have had with some particular infectious agent. 


AGE 


That age or maturity of the host has a profound effect on the severity 
and the expression of infectious disease in man and animals has been 
amply documented. Depending on the nature of the offending patho- 
gen, the infant may show either more severe disease or milder mani- 
festations than an older child or adult. These reactions operate inde- 
pendently of passively acquired immunity or antibody production. For 
example, epidemic diarrhea of the newborn due to Escherichia coli is, 
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as the name implies, an illness almost entirely confined to the newborn 
period, although older children may on occasion show less severe mani- 
festations when suitably infected (see also p. 1015). Coxsackie virus 
type B often produces an overwhelming and fatal disease involving, 
among other organs, the central nervous system, pancreas, and myocar- 
dium of newborn infants, while in older persons the infection is either 
asymptomatic or produces an aseptic meningitis, pleurodynia or a mild, 
ill-defined, febrile illness (see also p. 903). On the other hand, other 
viral agents such as some adenoviruses and certain ECHO types are 
associated with rather mild, often clinically undetectable infections in 
newborns, though often causing more severe illness in older age groups 
(see also pp. 927, 965). The fact that there is an increase in severity 
of disease with age in common infections such as measles, mumps, 
chickenpox, poliomyelitis and hepatitis is too well known to deserve 
more than passing mention. 

Not only is the severity of manifestation determined by age, but this 
factor can also influence the ease with which the initial infection is 
established. For example, the mucous membranes of the nasopharynx 
of newborn infants have the capacity to reject colonization by a remark- 
able array of microorganisms. Pneumococci and streptococci are often 
unable to establish themselves as nasal colonizers in this age group and 
are selectively rejected, while only a few types of organisms, such as 
certain strains of staphylococci, are capable of producing prolonged 
colonization within the respiratory passages. 


NUTRITION 


Physicians and the lay public have recognized for centuries the relation 
between nutritional deficiencies and infection: from a historical stand- 
point, famine and pestilence have commonly been associated and are 
almost instinctively thought of as one and the same. 

Extensive field and clinical observations have supported the view that 
many of the important infections of human populations are rendered 
more serious by the presence of malnutrition. On the other hand, 
considerable evidence now exists to support the view that a few infec- 
tions are less severe in the presence of nutritional deficiencies, and 
that, paradoxically, some nutritional disturbances are precipitated by 
infection.? 

From a clinical standpoint the most important interaction is the 
deleterious effect that undernutrition has on many types of bacterial 
infection. In underdeveloped areas and in undernourished persons 
one may witness deaths from seemingly trivial infection; published 
causes of death from these regions indicate that large numbers of 
people die from illnesses ordinarily not fatal. Extensive experimentation 
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with a variety of microorganisms has confirmed these clinical observa- 
tions. The exact mechanism of this synergistic effect remains obscure 
because of the widespread physiologic manifestations of nutritional 
deficiency in the individual. For example, various vitamin deficiencies 
depress antibody formation, presumably because of interference in 
protein synthesis; other nutritional disturbances lead to reduced phago- 
cytic activity as well as to a decrease in the level of various nonspecific 
protective substances such as lysozyme. Then, too, dietary deficiencies 
have adverse effects on the integrity of epithelial surfaces, leading to 
loss of ciliated epithelium of the respiratory tract and increased per- 
meability of intestinal surfaces. Anemia secondary to iron deficiency or 
malnutrition also increases susceptibility to infection; in children iron 
deficiency anemia is classically associated with an increased incidence of 
respiratory infections. 

On the other hand, in the case of certain viruses and protozoa, 
specific nutritional defects may, under some conditions, increase host 
resistance. For example, general malnutrition is antagonistic to the 
viruses of vaccinia, psittacosis, Rous sarcoma and foot-and-mouth dis- 
ease, while lack of thiamine increases resistance to poliomyelitis and 
encephalomyelitis in mice. That antagonism is not a general rule among 
viruses is demonstrated by the fact that pyridoxine-deficient monkeys 
are more susceptible to paralysis after infection with poliomyelitis virus, 
and that undernourished human beings suffer hepatitis of considerably 
greater severity than is normally seen. 

Infection may precipitate symptoms of latent nutritional disturb- 
ances. Kwashiorkor, though it can originate from dietary deficiency 
alone, is commonly precipitated by an acute infection, and florid scurvy 
may be caused by infection in persons with a low vitamin C intake, 
who are otherwise asymptomatic. Finally, infection significantly reduces 
hemoglobin levels, even with an adequate diet. 

From a therapeutic standpoint it should be mentioned that the use 
of specific nutrients to control infection, to increase resistance or to 
improve the patient’s response is of value only in those persons who 
are deficient in some particular foodstuff. There is not the slightest bit 
of scientific evidence that the enthusiastic administration of vitamins 
such as C and B complex alters in any way the resistance of normal 
human beings. In fact, animal experimentation indicates that the 
administration of excess vitamins may produce an increase in the 
severity of illness.’ 


METABOLIC FACTORS 


Once an infectious agent has succeeded in penetrating into the deeper 
tissues of the body, a complex chain of reactions occurs aimed at 
walling off the noxious agent and preventing its further penetration into 
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tissue. The very complexity of this process, involving not only the 
synthesis of large quantities of the special proteins and polysaccharides 
which make up reticulum, but also the formation of collagen, suggests 
that a wide variety of factors capable of interfering with the synthetic 
and metabolic activity of cells might have a deleterious effect on the 
body’s effort at localizing infection.® 

Once the defensive walling-off process has been completed, there 
are other factors which may produce a softening and breaking down of 
the collagenous material surrounding the lesion by activating the latent 
proteolytic property of blood and tissue fluids. Such seemingly unrelated 
factors as antigen-antibody reactions, cortisone, and perhaps even emo- 
tional trauma or nonspecific stress situations may affect the integrity 
of the collagen. The broad nature of the stresses and strains which 
appear to increase susceptibility to disease is recognized by clinical 
observation and popular opinion, which assigns a significant role in 
the causation of infectious illnesses to bad weather, lack of sleep, 
exposure to cold and getting one’s feet wet. Actually, on a scientific 
basis the correlation between these factors and susceptibility to infec- 
tion is not well established. 

Certain diseases of metabolism, however, do have a profound effect 
on resistance to infection; among these are diabetes mellitus, hypothy- 
roidism and adrenal insufficiency. The exact mechanisms involved are 
not known. 

Of more immediate importance is the fact that various therapeutic 
procedures clearly increase susceptibility to infectious disease. Extensive 
surgery per se, and particularly splenectomy, hemorrhagic and traumatic 
shock, radiation, a wide variety of cytotoxic agents used in the treatment 
of malignant disease, corticotropin, cortisone and antibiotics all may 
depress some aspects of the body’s defense mechanisms sufficiently to 
permit invasion by microorganisms. 

The danger of the pituitary and adrenal hormones in this regard 
has been frequently emphasized in recent years. These agents not only 
convert latent infection to activity and disease (as in tuberculosis), but 
also facilitate the initiation of infection, as well as its dissemination 
in the host." Varicella is a good example: a disease which is almost 
universally mild and without significant mortality in children may, 
if cortisone is administered during the incubation period, be converted 
to a severe and often fatal illness. The mechanism of action is far 
from clear. For example, the infection-augmenting effect of corticotro- 
pin can be, for obscure reasons, neutralized with somatotropin. These 
hormones often interfere with antibody elaboration, but this effect 
does not explain their action except in isolated instances. It seems 
far more likely that the widespread effect on metabolic processes that 
these hormones have accounts for their infection-augmenting property: 
cortisone interferes not only with the normal processes of inflamma- 
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tion, but also with the metabolism of inflammatory cells and with the 
activity of the reticuloendothelial system. 


ANTIMICROBIAL THERAPY 


An important factor profoundly modifying the relation between 
microbes and man is, of course, antimicrobial therapy. Chemothera- 
peutic agents, by their direct effect on the microbe, add to the host’s 
own defenses a chemically mediated protective action which, when 
suitably directed, may result in cure of the disease state and, in some 
cases, in eradication of the offending microorganism. 

Unfortunately, to a greater or less extent, all antibiotic therapy is 
“broad spectrum” in nature. In addition to the microbe against which 
the chemical attack has been launched, the drug affects other, relatively 
innocent bacteria which form the normal flora of the respiratory and 
gastrointestinal tracts, skin, mucous membranes, and so on. This pro- 
duces a profound disturbance in the usual bacterial ecology, since the 
antimicrobial agents, by selective suppression, upset the delicate balance 
between microorganisms. One or another formerly insignificant bac- 
terium may then emerge to predominance. For example, the tetracy- 
clines may sufficiently suppress the normal E. coli in the intestinal tract 
to permit overgrowth of Proteus, Pseudomonas and even Staphylococ- 
cus aureus. It is not yet established whether these various alterations 
in microbial relations lead to increase of the pathogenicity of the sur- 
viving microbial species, or whether the latter simply move into the 
situation in order to “fill a vacuum.” Nevertheless, on occasion, the 
emergence to prominence of these microbes may result in disease, as 
in the case of staphylococcal enterocolitis, or moniliasis of the genito- 
urinary, alimentary and respiratory tracts. 

On a broader scale, coincident with the antibiotic era there has 
been a gradual but ominous increase in disease caused by gram-negative 
organisms, illnesses which are more severe and deadly than the same 
types caused by gram-positive bacteria. Finland® has recently presented 
these data; the exact reasons for this peculiar change remain in doubt. 
Susceptibility to viral infection may also be influenced by the bacterial 
flora of the nasopharynx. Evidence is gradually accumulating that 
viruses may cause infection more readily in persons who have received 
antimicrobial therapy and whose respiratory epithelium is denuded of 
bacteria. 


VIRAL-BACTERIAL INTERACTION 


The classic studies of Shope'* with swine influenza clearly demonstrated 
the fact that the interaction between a virus and a bacterium may 
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result in severe illness, while either agent alone is capable of producing 
only a minor disease. It is apparent that with a wide variety of known 
viral infections an increase of bacterial invasion occurs. The high 
secondary bacterial complication rate in measles and influenza is well 
known; less obvious, but probably of at least equal importance, is the 
role that viral infection plays in the pathogenesis of pneumococcal and 
staphylococcal pneumonia, purulent otitis media, sinusitis, exacerbation 
of purulent pulmonary disease in cystic fibrosis, bronchiectasis and 
chronic bronchitis, as well as in other illnesses. The apparent mode 
of action of the viral agents is the production of sufficient necrosis 
among the epithelial cells of the respiratory passages to permit one or 
another of the bacterial species present on the surface to invade tissue 
which otherwise it would have been incapable of penetrating. In addi- 
tion, of course, the metabolic disturbance which is implied by the term 
“disease” may render the person concerned more susceptible to super- 
infection with another species of microbe. 

It would appear likely that a more subtle interrelation between viruses 
and bacteria may determine the course of a variety of other infectious 
illnesses. Furthermore, as is known to occur among the various entero- 
viruses, the presence of one viral agent may diminish the host’s sus- 
ceptibility to infection with another. 


LOCAL TISSUE FACTORS AND LYMPHATICS 


‘There are many nonspecific intravascular and extravascular factors that 
are important in natural resistance to infectious disease. The function 
of most of these factors is not so much the prevention of invasion of 
the host by a potential pathogen, but rather the rapid elimination or 
neutralization of the parasite after tissue penetration. ‘The mechanism 
of action of some of the substances to be described has been derived 
primarily from work in experimental animals or from observations 
in vitro. Therefore the importance of some of these defense mechanisms 
in clinical medicine remains unknown. 

After the introduction of an infectious agent through a break in 
the skin or mucous membrane a local reaction occurs, consisting in an 
outpouring of edema fluid and phagocytes. Some of the phagocytes lyse 
with a resultant release of a variety of antimicrobial tissue factors such 
as lysozyme. Humoral factors may increase locally, and the increased 
glycolytic activity of the host’s cells results in a higher concentration 
of lactic acid in the inflammatory exudate which by itself may inhibit 
bacterial growth and kill some microorganisms.* Many infections are 
localized in such a mannet. 

If, in spite of these reactions, the parasite has not been contained, 
further extension into lymph channels and lymph nodes takes place. 
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This may be clinically evident by the presence of lymphangitis and 
lymphadenitis. Since every lymphatic channel must pass through at least 
one lymph node before reaching the blood stream, the node serves as 
another bacterial filter. Two points must be remembered in this con- 
nection: (1) The filtering action of the normal lymph node is in- 
efficient, but during active infection, phagocytic activity within the 
node rapidly increases because of the accumulation of polymorphonu- 
clear leukocytes in the sinuses.* (2) The efficiency of the filter may 
break down when the bacteria are virulent or multiplying rapidly.” 
If the protective action of the lymph node is insufficient, a bacteremia 
results. 


SERUM AND CELLULAR IMMUNE SUBSTANCES 


In the blood stream the invading microorganisms are exposed to a 
number of powerful, nonspecific bactericidal factors. Interest in these 
nonspecific antimicrobial factors dates from observations in the late 
nineteenth and early twentieth centuries which demonstrated _bac- 
tericidal action in vitro of the serum of certain animal species. Further 
investigation has demonstrated that the components necessary for this 
bactericidal action are (1) a heat-labile serum component, and (2) a 
heat-stable, nonspecific factor referred to as “normal” or “natural” 
antibody, and (3) magnesium io: The heat-labile component, now 
called “complement,” has been fouud to consist of at least + chemically 
and physically distinct components referred to as C’1, C’2, C’3 and C’4. 
All four components are necessary for the bactericidal action of normal 
serum." 

Interest has been rekindled recently in the “natural” antibody 
component of the bactericidal system by the work of Pillemer and 
co-workers,* who isolated a protein from normal human serum which, 
in the presence of complement and magnesium ions, demonstrated 
bactericidal action against gram-negative bacteria as well as against 
certain viruses and protozoa. This protein is a gamma-l-globulin and 
contains lipid, carbohydrate and phosphorus. ‘The protein itself was 
named “properdin”; the term “properdin system” refers collectively to 
properdin, the four components of complement, and magnesium. 

Further investigations led some workers to postulate that “natural” 
antibody and properdin were the same. Therefore this phase of the 
antimicrobial activity of normal serum may be represented as follows: 


Gram-negative bacteria 


or 
certain viruses + complement + properdin > bactericidal 

or (C1-~C2-C3_C 4) or activity 
protozoa + mg.** natural 


antibody 
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It must be noted, however, that conclusive evidence is not at hand 
to state that properdin and “natural” antibody are identical. It is 
possible that “natural” antibody, in reality, represents many different, 
naturally occurring, specific substances rather than a few nonspecific 
moieties. 

In addition to the freely circulating antimicrobial substances, there 
are bactericidal materials within the cellular components of the blood. 
At least two groups of such materials have been described within free 
leukocytes. One is called “phagocytin,” which affects gram-negative 
organisms, and the other is “leukin,” which acts on gram-positive 
bacteria. Even hemoglobin has been shown to have a bactericidal effect 
in vitro. Another substance, called “plakin,” is contained within the 
platelets. A number of other bactericidal materials have been obtained 
from various fixed cellular elements and fluids of the body. Most of 
these are polyamines, polypeptides or basic proteins and are believed 
to exert their effect by union with bacterial cell nucleoprotein.1* These 
effects have generally been studied only in vitro, and thus it is difficult 
to assess the role they play in the intact organism. Nevertheless, one 
recent study on human beings with gram-negative bacteremias suggests 
that those organisms that successfully resist the bactericidal effect of 
normal serum ate more pathogenic than those that are susceptible.’° 


FIXED AND WANDERING PHAGOCYTES 


The importance of phagocytosis in resistance to infectious disease was 
recognized as early as 1882 by Metchnikoff.* Wright and Douglas,'* 
in 1903, described a thermolabile substance stimulating phagocytosis 
which they called “opsonin.” Subsequent workers established that this 
material was identical to complement and that it increased phagocytosis 
in conjunction with “natural” antibody. Schematically this may be 
represented as follows: 


Bacteria 

+ complement + natural antibody > phagocytosis 
polymorphonuclear (opsonin ) 
leukocytes + mg.* 


Thus complement (“opsonin”) in combination with either specific 
or nonspecific (“natural”) antibody increases phagocytosis of bacteria. 

Wood!'* demonstrated that intravascular phagocytosis may occur in 
the absence of any opsinin. This process has been named “surface 
phagocytosis,” since the phagocytes literally trap bacteria against tissue 
walls, against fibrin threads or between surfaces of the phagocytes 
themselves. Surface phagocytosis may be of great importance in such 
diseases as pneumonia and septicemia before specific antibodies have 
appeared. 
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In addition to the wandering phagocytes, fixed macrophages are 
important in the natural resistance to infectious disease.2 These fixed 
phagocytes, which are distributed throughout the body, comprise the 
reticuloendothelial system. Extensive experimentation in rabbits and 
dogs has demonstrated that bacteria are rapidly cleared from the blood 
stream by the fixed macrophages of this system. 

Direct evidence that the reticuloendothelial system plays an im- 
portant role in the elimination of bacteria in human beings was ob- 
tained by Beeson.' Other observations of spontaneous episodes of 
bacteremia in patients with Laennec’s cirrhosis again demonstrate the 
importance of fixed macrophages in the removal of bacteria.!° Further- 
more, the reticuloendothelial system probably plays the largest role in 
the rapid elimination of the bacteremias which commonly follow pro- 
cedures such as tooth extraction, abscess, incision, pelvic curettage and 
catheterizations. Although these transient bacteremias have little clin- 
ical significance in normal persons, they may be of importance in 
patients with cardiac pathology because of the possible occurrence of 
acute or subacute bacterial endocarditis. 


SUMMARY 


There are many mechanisms other than specific antibody which con- 
tribute to the maintenance of the balance between a potentially patho- 
genic agent and its host. The interaction between these mechanisms is 
so complex that little is known of their mode of action; nevertheless, 
the physician must be aware of them in order not to interfere with 
their potential effectiveness by his therapeutic methods. 
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CERTAIN ASPECTS OF THE TREATMENT 
OF STAPHYLOCOCCAL INFECTIONS 


WARREN E. WHEELER, M.D. 


It is my intent to present some selected, rather dogmatic convictions 
of one who has observed the changing picture of staphylococcal infec- 
tions from the vantage point of a pediatrician in charge of a bacteriology 
laboratory of a large children’s hospital. From this Department of 
Pediatrics originated the first American report of 80/81 type nursery 
epidemics, and we have been awed by and scared and respectful of 
“hot” strains of staphylococci since 1954. The following discussion 
does not pretend to be complete. 

Elek? has written a classic on the bacteriologic aspects of Staphylo- 
coccus aureus. The National Conference on Staphylococcal Disease® 
was followed by a report which defines the problem in modern hos- 
pitals. Shaffer, Baldwin and Wheeler? have summarized the problem 
in newborn nurseries, and R. E. O. Williams® has drawn together the 
data of many workers and given them perspective. The reader is 
referred to these sources for details which are not covered here. 

This article assumes that the pediatrician, for whom this is written, 
is familiar with the basic epidemiology of staphylococcal disease and 
with its various manifestations. It is dogmatic from conviction based 
on perhaps fallible experience. It is avowedly written from the viewpoint 
of the pediatrician observing cases of staphylococcal disease sufficiently 
severe to be admitted to hospitals; the discussion is largely about man- 
agement, that facet of staphylococcal disease which seemingly provokes 
more questions than any other. 


From the Department of Pediatrics, the Ohio State University, and The Children’s 
Hospital, Columbus. 
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826 THE TREATMENT OF STAPHYLOCOCCAL INFECTIONS 
ON THE IMPORTANCE OF AN IMAGINATIVE MEDICAL HISTORY 


Overtreatment and undertreatment are common pitfalls in the man- 
agement of staphylococcal infections. The most important decisions 
pertain to surgical drainage and the class of antibiotic appropriate for 
the disease. The choice of antibiotic within the two classes, bactericidal 
or bacteriostatic, is usually not difficult once the results of culture and 
antibiotic testing are at hand, 24 to 48 hours after the patient has 
been seen. But until this information is available the clinician must 
play the odds, realizing that success or failure may depend on the 
correctness of his educated guess. 

In arriving at an intelligent decision as to the choice of antibiotic, 
one must rely on two sources of information. The first source is 
knowledge of the prevalence of various types of staphylococci in local 
hospital nurseries, and the prevalence of staphylococcal disease among 
present and former patients of these nurseries. This information is 
not always known to pediatricians, but may sometimes be gained by 
talking with the hospital pathologist or bacteriologist, with a member 
of the hospital Cross Infection Committee or with the local public 
health officer. 

The other source of information is a careful, thorough and imagina- 
tive medical history. Parents will seldom volunteer the information 
desired; it must be obtained, district-attorney fashion, by suspecting 
every case of staphylococcal disease to be caused by a virulent epidemic 
strain until proved otherwise. In the course of questioning one must 
suspect that all staphylococcal lesions can be traced back to hospitals. 
This uncharitable attitude is, of course, often unjustified once all the 
facts are in. On the other hand, there are few rewards as satisfying as 
uncovering unsuspected epidemic situations and starting the machinery 
working which will bring an unsavory situation under control. 

The searching medical history of which we are speaking is based 
upon several premises. These premises, fortunately for all of us, are 
sometimes untrue. They have been right so often, however, that they 
provide us with a line of questioning that is at once stimulating and 
profitable. These premises are as follows: 

1. Most staphylococcal lesions are due to the strain of staphylococci 
present in the patient’s nose. 

2. People without contact with hospitals are usually colonized by 
penicillin-sensitive staphylococci. 

3. Staphylococcal lesions acquired at home are caused by penicillin- 
sensitive strains. 

4. Hospitals are reservoirs of epidemic antibiotic-resistant staphylo- 
cocci. 

5. Most carriers of coagulase-positive staphylococci remain asympto- 
matic. 








EE TO UA PLT ET 


now Si 


asi 


EMP CP PE S08 Cal BO 


aM FF 











EE PT PSE TE: abt erspebange: 











ee ee 


yest 


ee 


PP CFF Ry Sar ar mF 


ae 


WARREN E. WHEELER 827 


6. Colonization with epidemic antibiotic-resistant staphylococci 
often persists for months and years. 

7. Epidemic antibiotic-resistant staphylococci colonize widely in 
families. 

If one accepts these premises as having few exceptions, the medical 
history should then be taken to include such questions as these: In 
what hospital was the baby born? Has the baby or any other member 
of the household had boils, furuncles, abscesses, impetigo or sores 
recently (in the past year or so)? How old is the youngest member 
of the household? Where was he born? Who else in the household has 
been a patient in a hospital recently? Has any member of the household 
worked in a hospital recently? 

The follow-up questioning in response to positive answers to any 
of the questions above depends on the ingenuity of the suspicious 
pediatrician. He must also be circumspect in phrasing these questions 
lest parents jump to unwarranted conclusions. 

The resident staff of the author’s hospital has become adept at fer- 
reting out this type of information, and a considerable number of 
staphylococcal lesions have been correctly predicted to be caused by 
80/81 strains. 

For example, in the case of one child with empyema, it was easily elicited that the 
baby sitter had recently moved from Florida, where she had worked as a hospital nurse. 
It was subsequently learned that she not only was a nasal carrier of 80/81 staphylo- 
cocci, but also had had boils on the buttocks recently. In another case, that of a 3-week- 
old baby with staphylococcal pneumonia from a town in Ohio where there had been 
a large 80/81 outbreak in the nursery a couple of years previously, it was at first 
thought that the nursery was again having trouble. Careful questioning revealed, 
however, that the family had only moved to the town the week previously, and the 
baby had actually been born in another hospital. When the strain proved to be type 
80/81, the state Department of Health was alerted, and it uncovered an endemic 
which had smoldered in the hospital for months without recognition. 

Sometimes the questioning is not so fruitful. The initial history of one 3-year-old 
baby with empyema revealed that the father worked in a hospital in a neighboring 
town and that the grandmother, who had recently visited the family, worked in a 
hospital in another town. These persons were cultured, but no carrier state was dis- 
closed. It was then learned that no fewer than 16 relatives with whom the family 
maintained greater or less contact worked in various hospitals in central and southern 
Ohio. Evidently these folks just liked to work in hospitals. We never did track down all 
these possibilities; nevertheless, the baby had been correctly treated for his 80/81 
strain infection. 

In subsequent discussions of diseases acquired at home by older 
children it will be implied that antibiotic-resistant staphylococci are 
seldom responsible. The treatment of choice in such children, because 
of its greater therapeutic efficiency, is penicillin. But this axiom must 
be honored only in the absence of evidence of possible contact with 
“hospital strains” of staphylococci. Assume that a nine-year-old child 
acquires osteomyelitis after contact with her mother, who has had 
boils since returning from a hospital where her gallbladder was removed. 
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In our hospital this child would be treated with bacitracin in addition 
to penicillin until the culture reports were returned. 


IMPETIGO, FURUNCULOSIS, BOILS AND INFECTED SURFACE ABRASIONS 
IN CHILDREN OVER ONE YEAR 


The risk to the patient in these infections is small indeed. Many of 
these infections are self-limited. Spread to other members of the family 
and to playmates is usually not great. Most infections are due to peni- 
cillin-sensitive strains if the lesions are acquired at home. Foreign 
bodies may be the cause of continuation of infection in surface wounds. 

The principle of treatment of these infections should be adequate 
surgical drainage for furuncles and boils, and a clean débrided surface 
for impetigo and infected surface abrasions. Antibiotics are not man- 
datory. Pediatricians sometimes forget that these lesions healed after 
drainage long before the days of antimicrobial therapy. For minor 
surface lesions, and when there is no systemic reaction in the patient, 
a local antibiotic ointment of a type not likely to sensitize (bacitracin 
or neomycin) is usually all that is required. Small furuncles, when 
drained, usually require no further treatment. 

When these patients are admitted to the hospital, the hazards of 
cross-infection are sufficiently great to dictate that the draining lesion 


and the nasopharynx be cultured and that an appropriate systemic anti- 
biotic be administered to shorten the duration of staphylococcal dis- 
semination. 


BURNED SURFACES AND INFECTED ECZEMAS 


These lesions represent protein-bathed surfaces almost impossible to 
keep sterile. Attempts to prevent infection by prophylactic use of anti- 
biotics have failed in the hands of most investigators. It is probably 
best to maintain as stringent an asepsis as possible, to débride regularly 
and thoroughly, and to treat the patient with antibiotic only when he 
becomes symptomatic. Patients in whom infection has already de- 
veloped and who exhibit systemic reactions to their infection may 
be treated with a systemic antibiotic shown to be effective in vitro. If 
possible, it is wise to use a narrow-spectrum drug rather than one of 
wide spectrum. Too often the replacement of staphylococci by Pseu- 
domonas or Proteus is the result of broad-spectrum antibiotic treat- 
ment (or “prophylaxis”) in these patients. 

Surprisingly, superficial staphylococcal infection does not seem to 
cause great tissue destruction, and if it is not severe it does not prevent 
fibroblastic proliferation or skin graft “takes.” In our experience this is 
true even if the infection has been caused by the notoriously virulent 
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80/81 phage type. On the other hand, burned patients who acquire 
such virulent staphylococci may suffer septicemia. The occurrence of 
septicemia calls for the most vigorous treatment with a bactericidal 
drug. 

Infected eczema presents a special problem. In our experience most 
infected eczema patients admitted to the hospital harbor beta hemolytic 
streptococci; they constitute a great source of spread of this organism to 
other children and to personnel. Therefore routinely these children 
are given full-dose penicillin therapy on admission. This is discontinued 
later if the cultures show no beta hemolytic streptococci. Infected ecze- 
mas and badly infected burns of small extent may usually be improved 
greatly by the application of constant wet soaks of 1:1000 potassium 
permanganate. A thick paste of cooked laundry starch, reapplied every 
two to three hours after thorough cleansing, is an excellent method of 
débridement. Such intimate manipulation of staphylococcal pus de. 
serves the greatest respect and the most meticulous aseptic nursing 
technique. Nurses should wear rubber gloves. Wet dressings result in 
less dissemination of staphylococci than dried pus and infected crusts 
which accumulate in the bedding. 


DEEP ABSCESSES 


Deep abscesses represent serious lesions in which destruction of tissue 
and the collection of pus have gone beyond the body’s capacity to 
handle them satisfactorily. The cardinal principle here is surgical drain- 
age, if possible, once the abscess is walled off and is fluctuant. Aspiration 
and instillation of antibiotic into the abscess cavity are no substitute 
for wide surgical incision. Heat and rest to the part should not be forgot- 
ten as adjuncts to the treatment. The use of appropriate bacteriostatic 
antibiotics in the treatment of such abscesses may be beneficial. Usually 
the abscess is inhibited from spreading to include more tissue. Anti- 
biotic treatment also reduces metastatic spread of the infection by way 
of pus cells containing phagocytized but viable staphylococci wandering 
from the expanding abscess wall. Certainly, the duration of drainage 
after wide incision is reduced. For this reason hospitalized patients 
should probably receive antibiotics in an attempt to reduce the dura- 
tion of the high transmissibility that accompanies frequent dressing 
changes and manipulation, as well as to reduce the period of hospital- 
ization and disability. 


OSTEOMYELITIS 


Acute osteomyelitis represents a metastatic abscess in bone. Owing to 
the confining nature of bone, the developing abscess may quickly build 
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up considerable tension causing tenderness when pressure is applied to 
the bone. The tension also compromises the vascular supply to the ab- 
scess site. Largely because of the latter effect, prompt diagnosis and 
effective treatment are the only way by which extensive bone destruc- 
tion can be avoided. Rapid abatement of the inflammation of staphy- 
lococcal infection by antibiotic treatment alone is difficult and is usually 
accomplished only by bactericidal antibiotics. Abortion of acute osteo- 
myelitis has, in the author’s experience, rarely been seen in patients who 
have received broad-spectrum (bacteriostatic) antibiotics. Penicillin, on 
the other hand, has accomplished this feat on numerous occasions. 
Abortion of the lesion with complete subsidence of local inflammation 
and without permanent destruction of bone is the only outcome of 
osteomyelitis which can be called satisfactory. A clinical course which, 
because of late diagnosis or ineffective treatment, is followed by a drain- 
ing sinus tract or deformity of bone, with the possibility of local recur- 
rence, must be considered a treatment failure even if the patient survives. 

Bactericidal effect is the pearl of great price in treatment of this 
disease, and no drug compares with penicillin in this respect. This point 
is emphasized since there is considerable evidence to show that the 
addition of bacteriostatic antibiotic can take away the bactericidal 
effect of drugs such as penicillin, bacitracin, streptomycin and neomy- 
cin. This generalization does not hold for all organisms, but is easily 
demonstrable in vitro for many strains of staphylococci. It is seen only 
when the bactericidal member of the pair of drugs is highly inhibitory 
to the organism. This does not mean that the combination would be 
ineffective in a bacteriostatic fashion, but we have already claimed 
that it is the bactericidal effect we prize so highly. For this reason it 
is the author’s strong conviction that in treating serious staphylococcal 
infections bactericidal drugs should be used singly or in combination 
with each other and should not be combined with drugs of the broad- 
spectrum group. This is sometimes a difficult position to defend when 
in consultation with a physician who is confronted with a sick and 
toxic patient, and the results of the blood culture are not yet known. 
The temptation to use several drugs in this situation is great, and one 
must be fortified with strong convictions to resist it. 

At the Children’s Hospital, Columbus, in the 6 years since we have 
recognized the problem of antibiotic-resistant staphylococci, we have 
seen more than 30 patients with osteomyelitis who were above the age 
of 2 years. Only two of the strains of staphylococci from these patients 
were penicillin-resistant. This is in distinct contrast to the strains 
recovered from patients less than two years of age. Two thirds of those 
strains were penicillin-resistant, many of them type 80/81. It is likely 
that many of the penicillin-resistant strains in this age group represent 
the baby’s initial staphylococcal flora which was acquired in the new- 
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born nursery at birth. We start treatment with penicillin after one or 
two blood cultures have been drawn in all cases of suspected acute 
osteomyelitis over the age of two. The diagnosis is entertained in any 
child who shows acute fever and toxicity otherwise unexplained and 
who also demonstrates acute point-tenderness over bone. A history 
of previous trauma or of skin lesions presumably due to staphylococci 
increases diagnostic confidence. The penicillin is administered intra- 
venously every 2 hours at the rate of 8 to 12 million units per day. 
In children under two we assume that the staphylococcus will be peni- 
cillin-resistant, and we use bacitracin. At the same time we hope that 
it will be penicillin-sensitive, and we also use penicillin. Bacitracin is 
administered intramuscularly at the rate of 1000 units per kilogram 
per day. On the return of the antibiotic sensitivity report either baci- 
tracin or penicillin is discontinued. 

Fever, local tenderness, and toxicity usually show considerable im- 
provement in the first two or three days of this treatment. Of these, 
the most gratifying sign of improvement is the abatement of local 
tenderness. If this occurs, and if the antibiotic sensitivity testing shows 
that the drug fits the bug, we continue to resist suggestions by panicky 
people to add other antibiotics “for greater effect” or “because the 
staph may be developing drug resistance.” We have never seen 
staphylococci develop penicillin resistance when they were recovered 
from deep lesions where replacement by another strain of staphylococci 
resistant to the drug was impossible. If bacitracin is used, one must 
be aware of potential renal toxicity, although in our experience this 
has not presented much of a problem in small children. If a satisfactory 
clinical course has been accomplished, and if the patient’s urine begins 
to show considerable albuminuria, or a rising blood urea, bacitracin 
might be discontinued and maximum doses of one of the bacteriostatic 
oral antibiotics substituted. ‘This change of treatment would be looked 
upon as prudent rather than ideal. When penicillin is used, the oral 
route may be chosen after a couple of weeks, but treatment is con- 
tinued at high doses for at least one month. A small lesion in the bone 
is usually demonstrable by radiographic examination two weeks after 
the onset. This occurs even in successfully aborted osteomyelitis cases 
and does not call for a change of treatment if the patient’s course is 
satisfactory. 


ENDOCARDITIS 


In recent years Staphylococcus aureus has replaced the green strepto- 
coccus as the major cause of endocarditis in childhood. An even greater 
percentage of cases than formerly occurs in patients with congenital 
heart disease. Some of the cases follow open-heart surgery or cardiac 
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catheterization. Endocarditis is more likely than osteomyelitis to be 
caused by “hospital” strains of staphylococci, since many of these pa- 
tients have spent time in hospitals undergoing “diagnostic work-up” for 
their congenital heart disease. In addition, some of them have been 
given prophylactic penicillin at the time of cardiac catheterization; 
this is an unfortunate event, since this encourages colonization of the 
patient by the most vigorous hospital staphylococci available. Diagnos- 
tic procedures in these children should be performed with heat-sterilized 
rather than chemically disinfected equipment, and antibiotic pro- 
phylaxis should be prohibited. It should, in fact, be prohibited in any 
patient who may later be operated upon. 

Aside from this consideration the treatment of endocarditis is 
similar to that for osteomyelitis. Bactericidal effect here again is the 
pearl of great price. Because these patients may be older, bacitracin may 
not be tolerated as well, or for as long, as by infants with osteomyelitis. 
In such instances vancomycin or kanamycin would be our choice for 
treatment of a penicillin-resistant strain. ‘Treatment should be con- 
tinued for at least a month after apparent subsidence of the infection. 
An oral bacteriostatic drug in full dose may be substituted for the 
original antibiotic when it is clear that the infection is entirely inactive. 


MINOR INFECTIONS IN THE NEWBORN 


By now every pediatrician has been alerted to the fact that in epidemic 
and endemic nursery situations the majority of infected babies have 
no overt lesions, but merely become colonized. A variable fraction of 
those colonized babies have minor staphylococcal lesions; only a few 
have the life-threatening pneumonia or septicemia. Conjunctivitis and 
impetigo constitute the largest number of minor staphylococcal lesions. 
Certainly many such lesions in the past have cleared without any 
treatment, or local treatment such as Zephiran eye drops or ammoniated 
mercury ointment to the pustules. 

We are now acutely aware that such minor lesions when caused by 
virulent strains such as the epidemic 80/81 type often precede life- 
threatening breast abscess, pneumonia and empyema, osteomyelitis or 
septicemia. With this knowledge we cannot counsel physicians to take 
lightly the occurrence of any minor staphylococcal lesion in the new- 
born period or, indeed, in the first six to nine months of life. These 
lesions demand prompt treatment with full therapeutic doses of an 
effective antibiotic. Bacteriostatic antibiotics given by mouth are usually 
effective, although occasionally there is spread of the infection in an 
infant receiving this form of treatment. It is mandatory that such 
lesions be cultured and the staphylococci tested for their antibiotic 
sensitivity. While awaiting the bacteriologic report one can only choose 
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that drug which is statistically most likely to inhibit strains of staphylo- 
cocci in the (hospital) community in which the baby was born. This 
may change from time to time; hence the advice to culture every lesion. 
During a known outbreak the appropriate antibiotic may more easily 
and confidently be chosen. (N.B. If an epidemic strain is isolated from 
the patient, don’t forget to notify the pediatrician in charge of the 
lying-in nursery, and the Board of Health.) 

Only occasionally will penicillin or tetracycline be the drug of choice 
for the treatment of these lesions, and erythromycin only in some com- 
munities. Chloramphenicol is often appropriate, but must be given with 
an awareness of its toxicity in newborn infants, and in doses no greater 
than 25 mg. per kilogram per day during the first 2 weeks. 
Novobiocin and oleandomycin may succeed when other drugs are 
inappropriate. ‘l'reatment is continued for two to three days after the 
lesions have healed. 

Once treated for a minor staphylococcal infection of nursery origin, 
especially when the strain is 80/81, the baby assumes a special position 
in the pediatrician’s practice. Nasal colonization may have been sup- 
pressed during treatment, but is almost never eradicated. Colonization 
often returns as soon as treatment is stopped. Even before the occurrence 
of the lesion, the baby may have colonized his mother or his siblings 
or both, and these newly colonized persons may in turn have minor 
or serious lesions. Since we have no satisfactory way of preventing 
minor lesions in colonized persons, nor of preventing colonization of 
additional contacts, one must be alert to the onset of new lesions in 
the family and be prepared to treat these as they occur. Intensive 
careful follow-up is mandatory. Elective surgical operations should be 
postponed in carriers of epidemic strains of staphylococci. 


SEPTICEMIAS AND BREAST AND OTHER ABSCESSES IN THE NEWBORN 


Any lesion of greater extent than surface lesions (conjunctivitis or 
pustules) must be considered serious in the newborn. ‘The baby’s main 
defense against staphylococcal infection is probably not a solid antibody 
supply from his mother, directed against an organism with which she 
has had prior experience. On the contrary, the baby’s main defense is 
his intact skin and mucous membranes which have already been 
breached, and the staphylococcal strain causing the infection was no 
doubt acquired in the nursery and not from his mother. 

Discrete walled-off abscesses are the hallmark of staphylococcal in- 
fections at a later age, but in the newborn period they are apt to 
spread as a cellulitis; they often appear to have the characteristics of 
a beta hemolytic streptococcal lesion. Thus the so-called breast abscess 
in the newborn is typically a spreading cellulitis often involving large 
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areas of the chest wall and spreading from day to day to involve new 
tissue. Areas of necrosis and gangrene at the site of the start of the 
infection are frequently seen. “Abscesses” of the buttocks and other 
deep tissues also are apt to spread rather than to come quickly to 
fluctuation and to present themselves for drainage. From these poorly 
walled-off pyogenic lesions phagocytized staphylococci in polymor- 
phonuclear leukocytes can be carried, still viable, to remote parts of 
the body by the way of the lymphatics and blood to start metastatic 
lesions. Septicemia of this variety is not infrequent. 

With these possibilities in mind, one cannot be content with the 
rationalization that most (80 to 95 per cent) such babies will recover 
when appropriate bacteriostatic drugs are given. Rather, one must 
reason that 5 to 20 per cent will succumb to the infection in spite of 
the use of bacteriostatic antibiotics, and lay plans for the most vigorous 
treatment to be used. Here there is no substitute for bactericidal drugs 
given until the infection has been contained and the child is re- 
sponding satisfactorily. Of course, if penicillin proves to be highly 
inhibitory, it will be the drug of choice. Until this is documented, 
however, the author’s preference is to use bacitracin. Eichenwald 
agrees with this on the basis of greater experience. This drug has been 
well tolerated in the infants we have treated and has been much 
more effective than the bacteriostatic drugs. Kanamycin has been used 
by Yow with considerable effectiveness in such situations. We have 
had little experience with vancomycin and ristocetin, and we know of 
no reason why they should be more effective than bacitracin, except 
that ristocetin would be preferable in cases with poor renal function. 
When the infection has been brought under control, after 4 to 10 
days, and if pus pockets have been drained and the infant is afebrile 
and gaining weight, the bactericidal drug can be replaced with an 
oral bacteriostatic drug previously shown to be effective. Treatment 
should be continued for two to three weeks after improvement to allow 
metastatic lesions which never developed to the point of clinical recog- 
nition to regress completely. ‘These inapparent lesions, not having been 
surgically drained, take longer to heal completely than the clinically 
evident lesions. 


PNEUMONIA 


Pneumonia due to staphylococci is predominantly a disease of infancy 
and carries, even with the best of treatment, a higher mortality than 
any other staphylococcal disease except perhaps septicemia, with which 
it is often associated. Considerable evidence favors the hypothesis that 
the majority of cases are due to penicillin and tetracycline-resistant 
(hospital) strains acquired by the baby during his nursery stay at birth. 





WARREN E. WHEELER 835 


At the author’s hospital most cases in recent years have been due to 
the 80/81 phage type. 

Staphylococcal pneumonia often has an insidious onset with moder- 
ate fever, increased respirations and some cough. Grunting should alert 
the pediatrician to look for empyema, which develops in half of the 
cases, sometimes so rapidly that pus may half fill the chest in a period 
of a few hours. Signs of great toxicity may also appear with suddenness; 
only a few hours may separate the baby with a “severe cold” from one 
who is in circulatory collapse and severe acidosis. The chest roentgeno- 
gram may not reveal more than moderate infiltration of the lungs. 
Sometimes small hyperaerated areas (pneumatoceles) will suggest the 
staphylococcal etiology, although there are exceptions. 

Heinz Eichenwald has pointed out to the author the speedy informa- 
tion that can be gleaned from examining the gram-stained smear of a 
gastric aspirate in young infants with pneumonia. Masses of gram- 
positive cocci are readily identified in most cases due to staphylococci. 
This finding enables the physician to undertake with confidence the 
rather heroic treatment with agents other than penicillin necessary in 
such cases. The finding of chains of gram-positive cocci, on the other 
hand, would indicate that penicillin should be preferred. This proce- 
dure is highly recommended! The growth of highly virulent strains 
of staphylococci in the blood culture flask is almost invariably as- 
sociated with the formation of a coagulum of the patient’s diluted 
plasma fibrinogen. This coagulum forms a “cast” of the flask and is 
studded with colonies of staphylococci. Such “jellyfish” are, in the 
author’s experience, never due to contamination with skin staphylo- 
cocci, but always represent the invading strain. The antibiotic sensitiv- 
ity of such strains may be relied upon with utmost confidence. 


EMPYEMA 


The treatment of empyema is complicated by the usual presence of 
underlying pneumonia and by the propensity of staphylococcal pneu- 
monia in infants and small children to develop tension pyopneumo- 
thorax. The treatment of choice is early, closed drainage by means of 
a large catheter connected to suction. Should pneumothorax develop in 
a child treated with suction drainage, the catastrophic effects of pressure 
build-up will have been prevented. Antibiotic instilled into the em- 
pyema cavity does not seem to offer more than effective systemic ad- 
ministration coupled with effective drainage. Antibiotic sensitivity 
testing of the organism obtained from the thoracentesis is highly 
important. 

In the author's hospital staphylococcal empyema is overwhelmingly 
a disease of small children and infants. In recent years all but a few 








THE TREATMENT OF STAPHYLOCOCCAL INFECTIONS 


ve) 
ow 
co 


“s2fnap 





parr: rarer 








sdsop ¢ O1UT SPIAIC] 


PHQIORG PUL DINE SOLoLIHEY JO SUOTIPUIGLUOS JO 22UEPIOAL Jo uc 




















AUIODISE) UO UONIDIOS BOG y 














‘Sy/*Bur ¢z -_ ces ll (ti(‘“‘ +++ unaso sry 
SasOp pf OUI IpPlAIC] S9SOP pf OIUT IPLAIG] 
é *By/*Sur g—p *By/*Sut ¢|-Ol — srreeesees sary AMIOIUE A 
(om) 30 Aep 4s] *3y¥/*Sur Qc) 
(CWT) S9sop Z 010! apraiqd SosOp y 970! SpPlAid 
*Sy¥/*Bur ¢] — *By/*Sur C] — vreeeeeess ung AMIBURy 
(om 10 Aep asq *3¥/"N OST) 
C'D s9sop Z O1U! aplaiqd SosOp y OUT SPHAIC] 
"34/"N QOOT ™ “34/0 OOOT —_ I tee || 
(‘A’] 10 ‘WF’ 40 [e10) (autyyeisAry) (auTed0.14) 
sosop Z O]UI OplAICy S9SOP Z| OUI OplAIcy Sasop Z O1UI SPIAICy S9sOP 9 O]U! SPlAICT 
"B3¥/"n QOO'OS *34/"N 000‘00Z-O1 "3¥/"N 000'00Z-OL “3¥/'n 000°00Z-0Z' ********** arp 
Sse[r) [eploliooeg 
(ayeydsoyd ursAwopurso) 
sasop Z OIUI IPlAcy SSOP p O1UT OPLAICT 
é — “By¥/*Sut Op-O¢ “Ba/'But op-0G" «°° °° ***** ursAwopursyjo 
[Aya0"y, 
({21Q) sesop py OWI spIlAIg sasop Z O1UT OplAicy sasop Z OUI OplAICT SasOp  OJUT IPlAICT 
*Sy/*Sul QZ *Sy¥/*SUI g—p ‘By /'SUI g—p ‘By/*SuI GT’ ********* ‘UIDOIqoAON 
({210) sesop py OVI OplAIg SdsOp ¢ OIUT OpIAIcy sasop Z OU! OplAIq SSOP pf OJUT 9PLAIG 
*By/*Sul CZ *By/'3u CG [-Z *Sy/'3ul O¢-—S] *B3y/'Sur QOZ-0€''* **'** * * ‘poorusyqdures0;qD 
(210) sesop py OUI splAIg SosOp  OJUI OplAICg sasop Z O1UI APIA S2sOP p OIUI 9plAIq 
*Sy/*Sur OS *By/*Sur o¢ ‘By/'Sur QO] ‘By/'Sur gg'******** + *(ayeaordosd) 
upAumosqyAry 
(R19) (auTpo A919 [ ) (autpoA0e.199 |) 
SasOp pf OUI OplAIg sosop Z O}U! SplAiqd sosop Z OJUI OplAig SSOP p OUT IPIAICT 
*By/'dul 9 *Sy/*SUI CO] *‘py/'Sul OL ar ee ESS oes autpoA40¥3394 
soyyqo[AqjoWI9q 
SSB[D We sOLI9}9Kg 
S¥aaM Z> SLNVANI WOd 
asOd a4VS WAWIXVW SQONAAVULNI UV TINOSANVALNI Tvu0 onuda 





oP a wee 


~SUO1IAJUT 1DI9090]AYqP}g a1aAagG 404 sa1jJOIGQuUy fo asvsoq Aj IujoIpag “| AIAVL 








and bactericidal drugs. 


mR nats, 


of bacteriostatic 


combinations 


of avoidance of 








myectlitis (p. 829) for discussion 


on Osteo 


section 


* See 


WARREN E. WHEELER 837 


have been caused by the 80/81 phage type of staphylococci. It is sad 
to observe that most of these babies admitted to our hospital have 
been treated previously with penicillin. Statistically, penicillin is un- 
likely to influence staphylococci responsible for childhood empyema, 
although it is by all odds the drug of choice if the strain proves to be 
highly sensitive to it. ‘he infection is so severe that the bacteriostatic 
antibiotics often fail, and until the infection is well drained and the 
toxicity has abated, bactericidal drugs should be given. 


COMBINED INFECTIONS: BETA HEMOLYTIC STREPTOCOCCUS AND 
STAPHYLOCOCCUS 


A phenomenon has recently come to our attention which may be 
more common than is realized. Occasionally, in the presence of a 
penicillinase-producing staphylococcus, penicillin will be destroyed and 
the treatment will fail to eradicate group A penicillin-sensitive beta 
hemolytic streptococci from a lesion. We have observed this phenom- 
enon in occasional burned patients, and in other local lesions. 


A striking example was provided by a poliomyelitis patient with a tracheostomy 
who was transferred from another hospital. His tracheostomy wound was moist and 
seeping, and laden with beta hemolytic streptococci as well as penicillin-resistant 
staphylococci. The streptococci continued to be present in great quantity in spite of 
routine, and later massive, systemic penicillin treatment. After some time, during 
which the wound remained infected, a plan was inaugurated whereby the tracheostomy 
tube was replaced twice a day, each time coated with bacitracin ointment, and the 
same ointment was applied frequently to the wound surface. In two days, both the 
staphylococci and the streptococci had disappeared, and the wound healed. 


Whether this principle can be invoked to explain the occasional 
case of failure to eradicate beta hemolytic streptococci from the throat 
with systemic penicillin treatment is not answered at present. Staphy- 
lococci do not cause sore throats. It should be realized that staphylo- 
cocci are normal inhabitants of the throat and are not responsible for 
throat infection, and should not be considered in designing antibiotic 
therapy for such infections. The special case mentioned here may be 
an exception, and definitive studies need to be planned to answer 
the question. 


COAGULASE-NEGATIVE STAPHYLOCOCCAL INFECTIONS 


The coagulase-negative staphylococcus (Staph. epidermidis, formerly 
known as Staph. albus) is not conceded the virulence factors which 
make Staph. aureus such a “bad actor.” Certainly, if the laboratory’s 
coagulase-testing technique is in good repair, and if contamination 
of specimens is avoided, one does not see spontaneous pyogenic in- 
fections caused by coagulase-negative staphylococci. Infection which 
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takes place in the presence of a foreign body may be an exception, 
however. Coagulase-negative staphylococci sometimes are recovered in 
pure culture from stitch abscesses. When the stitch is removed, the 
infection heals rapidly. 

Modern surgery has provided unique circumstances wherein inten- 
tionally placed foreign bodies provide sites for infection by low-grade 
pathogens. Intrepid neurosurgeons now place plastic tubes from the 
(brain) ventricle to the vena cava. For the first time in medical history 
we have a population of children who have foreign bodies in their 
blood stream. Infection by staphylococci has been a major problem 
in patients with such shunts. Most often the infections are due to 
our old friend, the Staphylococcus aureus. But in some of our cases 
the organism has been a coagulase-negative staphylococcus. The pa- 
tients, as might be anticipated, are not particularly toxic, but they 
tun septic fevers and have anorexia, some vomiting and anemia. 

Administration of antibiotics has been particularly unsuccessful in 
these cases. Each time the antibiotic is discontinued the infection tends 
to recur. In these instances we have found that the most prudent course 
is to admit defeat and to remove the shunt. Later, when the infection 
has healed, the shunt may be re-established. The reason for the failure 
of therapy appears to be the formation of a small fibrin sheath around 
the tip of the catheter in the blood stream wherein the infecting 
organisms lodge and are protected against therapeutic measures. 


CARRIER STATES 


The natural reservoir of Staphylococcus aureus is the human nose, 
where the organism propagates without harm to the host. It thrives 
here without causing the development of antibodies effective in pro- 
tecting the host against invasion. Our experience with student nurses 
confirms the reports of others that from 50 to 60 per cent of young 
adults almost never carry Staph. aureus in their noses. About 15 to 20 
per cent always carry Staph. aureus, half of these carrying the same 
strain for long periods of time. The rest are transient carriers, harboring 
these organisms only at times, often after intimate exposure to a pa- 
tient. Children are more often carriers than adults. 

Some nurses and doctors who harbor epidemic antibiotic-resistant 
strains have been shown to disseminate Staph. aureus and to be respon- 
sible for transmission of infection to patients. Other carriers almost 
certainly represent little if any threat to patients. It has been established 
that carriers who are suffering from boils and furuncles should be 
considered invariably hazardous to patients. The fact that intercurrent 
virus infections can transform babies from nondisseminating carriers 
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to dangerous “cloud babies”! makes one postulate that a similar phenom- 
enon may occur in adults. For these reasons one cannot countenance 
the employment of known nasal carriers of epidemic staphylococci in 
sensitive areas of the hospital: newborn nurseries, operating rooms and 
“clean” infant areas. 

Fortunately, most carriers of epidemic strains seem to be transient 
carriers, and if removed from contact with other sources of the strain, 
their carrier state disappears spontaneously in three to six weeks. A 
few nurses we have studied carry the 80/81 strain only during and 
shortly after an upper respiratory tract infection. Perhaps the method 
of treatment most likely to succeed in the treatment of carrier states 
is to remove the person from contact with cases for a few weeks. There 
is general agreement of students of the problem that systemic treatment 
with oral antibiotics does not eradicate the carrier state from “per- 
manent carriers.” This fact should be accepted, and well intentioned 
but futile attempts to accomplish noncarriage by this method should 
be abandoned. Not only is it expensive, but also it subjects an innocent 
and healthy person to hazards of untoward reaction to the drug. 

A number of reports have appeared recently on the successful use 
of topical creams, jellies and sprays containing nonsensitizing bacteri- 
cidal antibiotics in carrier states.‘ Thomas Shaffer and I have used 
neomycin spray* four times a day for this purpose on an experimental 
basis in a few nurses. Such treatment often reduces the density of 
the staphylococcus population of the nasal secretions within a few days 
by tenfold to a hundredfold. Later it is often associated with a dis- 
appearance of the original strain of staphylococcus from the nasal 
secretions while the treatment is continued. Many subjects revert to their 
original carrier state after the spray has been stopped, however. Some 
workers have suggested that the reduction of density of the staphylo- 
coccal population of the nose in persons receiving local treatment is 
sufficient to make them safe to work in sensitive areas of the hospital.‘ 
Many more data need to be acquired on this aspect of the problem. It 
has been observed* that neomycin spray, in some instances, interferes 
with the phage typability of the staphylococci recovered from carriers 
receiving local treatment. We have confirmed these observations. From 
such persons coagulase-positive staphylococci sometimes are recovered 
which are not lysed by the phages to which the original strain was sus- 
ceptible. When such colonies are propagated for three to four transfers 
on blood agar, however, they again become susceptible to the original 
phage. We would predict that should such a nontypable staphylococcus 
establish itself in a new host it would shortly revert to its original 


* Neomycin sulfate, 3.5 mg., and hyaluronidase, 75 U.S.P. units per milliliter, 
kindly furnished by Dr. Edward Roberts, Wyeth Laboratories, Inc., Philadelphia, Pa. 
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characteristics.* It appears premature to the author to recommend this 
method of treatment on anything more than an experimental basis. 

It was formerly taught that the normal habitat of Staphylococcus 
aureus was the human nasopharynx, and that strains virulent for 
human beings were rarely encountered in animals. Recently this view 
has been challenged, and evidence has been presented that horses, dogs 
and other animals may be colonized with Staph. aureus (phage type 
80/81) and may transmit such strains to human contacts,® and may 
suffer lesions themselves. 


PING-PONG ENDEMICS IN FAMILIES 


The author will be frank to admit that he knows of nothing better 
than time to deal with the distressing recurrence of lesions in members 
of families into which an 80/81 strain of staphylococcus has been 
introduced. Perhaps nasal sprays might be used in desperation, in ad- 
dition to thorough house cleaning, the use of hexachlorophene soap, 
and the systemic antibiotic treatment of those members of the family 
while they suffer from acute lesions. Perhaps even the family dog 
should be cultured for the carrier state. This gets pretty ridiculous, 
though, when one considers the possibility of squirting neomycin 
spray into the dog’s nose. 

The use of toxoids and vaccines has been advocated to raise the 
immunity of the individuals in the family. The proponents of these 
measures so far have reported animal and armchair experiments rather 
than convincing controlled data on human beings. These proponents 
generally ignore the fact that persons other than perhaps infants from 
two to six months of age are not lacking in immunity to Staphylococcus 
aureus. Elek states that it takes a million staphylococci to cause a local 
lesion. Local lesions can still be produced in immunized animals and 
in persons who have recovered from serious staphylococcal infections. 
The troublesome lesions of Staphylococcus aureus occur independently 
of the immune state of the individual. It is likely that hypersensitivity 
to staphylococci with its attendant speeding up of the reaction to 
infection is the hallmark of the person who has repeated minor infec- 
tions with this organism. ‘l’oxoids and autogenous vaccines will continue 
to be tried by desperate physicians with desperate patients. It can at 
least be claimed that such measures are less dangerous and less expensive 


* We have also observed a similar phenomenon in Staphylococcus aureus recovered 
from the breast abscess of a baby treated systemically with bacitracin. The original 
strain was type 80/81. After 10 days of treatment, and when the wound was granulat- 
ing in, a staphylococcus was recovered which gave only a 2+ coagulase reaction and 
a negative fibrinolysin reaction. It demonstrated the antibiotic sensitivity pattern of 
the original strain, but was not susceptible to 80 or 81 phage. After 3 transfers on blood 
agar the strain gave a 4+ coagulase reaction and a 4+ fibrinolysin reaction and was 
again susceptible to 80 and 81 phage. 
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than systemic antibiotics. Fortunately, time works slowly and inexorably 
in favor of the physician and the patient. It also works just as hard 
for the toxoid-treated patient as for the counselled patient. 
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BETA HEMOLYTIC STREPTOCOCCAL 
INFECTIONS IN CHILDREN 


BURTIS B. BREESE, M.D. 


Among the most frequent complaints of mankind is “sore throat.” Al- 
though the causes of this symptom are many, those infections due to 
the beta hemolytic streptococcus are among the most common seen 
in pediatric practice and, in our experience, unquestionably the most 
important today. Although the acute disease is often severe and very 
uncomfortable to the young patient, the most important aspect of 
streptococcal illnesses is the possibility of complications. These vary 
from swollen glands to acute fulminating, sometimes fatal, rheumatic 
fever. Because of the frequency of streptococcal infections and be- 
cause of the possible serious complications, the clinician should be 
continuously on guard to diagnose these illnesses accurately and treat 
them properly. 


Bacteriology 


The streptococci are a group of organisms found in most mammalian 
species in one form or another. In man, however, the only organism 
that is pathogenic, except under unusual circumstances, is the beta 
hemolytic streptococcus. In 1919 Brown? divided the streptococci into 
three types: (1) the alpha type, which produces a greenish discolora- 
tion and partial hemolysis of the red cells surrounding the colony; 
(2) the beta type, which produces a clear zone of hemolysis about the 
colony with no intact corpuscles and no further extension of the area 
on refrigeration; and (3) the gamma type, which exerts no effect upon 
the red blood cells in the media. The alpha type is generally known as 
the viridans group and is a common inhabitant of the throat of most 
normal persons. The beta type is, in general, found only in persons 
under pathologic conditions, although some persons may carry the 
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organism without much apparent effect on their health. The gamma 
type is unimportant clinically and will not be discussed here. 

The beta hemolytic streptococci are further divided into groups on a 
basis of a specific carbohydrate.” *° Almost without exception, all 
clinical disease is caused by the group A organisms, which are, for- 
tunately, usually very susceptible to the more potent antibiotics, par- 
ticularly penicillin. These group A organisms are, in turn, divided into 
a number of types based on the M protein which can be extracted 
from the organism”® and is related to virulence. When it is grown on 
sheep blood agar plates, it is usually easy to recognize the beta hemo- 
lytic streptococcus grossly and to differentiate it from all other organ 
isms. From a practical standpoint, this is important, since it makes 
bacteriologic diagnosis a simple procedure which can be done by al- 
most any practicing physician with only a simple home-made incubator 
and a supply of blood agar plates of the proper sort. These latter can 
usually be obtained from one’s hospital or can be purchased from 
commercial laboratories. 


Epidemiology 


Although the hemolytic streptococcus is supposed to be an organism 
indigenous to temperate climates and particularly to the northern part 
of the United States and similar climatic areas throughout the world, 
the occurrences of epidemics in such areas as San Diego, Memphis 
and New Orleans during World War II,!" and the high rate of car- 
riers of the organism found, for example, in Florida*® show that its 
occurrence is widespread. In areas of upper New York State and sim- 
ilar parts of this country we find an extremely heavy attack rate in the 
winter and spring months. In our own pediatric practice of three men 
we see well over a thousand infections caused by the beta hemolytic 
streptococcus each year. Most of these infections occur from the middle 
of December through to the middle of June, the peak in February, 
March, April and May. The lowest attack rate is in August. As will be 
pointed out later, this seasonal incidence is of some importance in 
diagnosis. 

Not only does the streptococcus have a predilection for certain 
seasons of the year, but also for certain ages. The peak incidence is 
in the years five, six and seven with relatively few cases in the infant 
group and a definitely decreasing number after the age of ten. Al- 
though no group is immune on the basis of age, the disease is cer- 
tainly more common in elementary school children than in any other 
age group. In the past, type-specific immunity became an extremely 
potent factor in preventing older people from acquiring streptococcal 
infections. Although repeated attacks of streptococcal infections oc- 
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curred, it was extremely uncommon to find a second attack due to the 
same type of group A organism. With the advent of antibiotics, how- 
ever, definite interference with this immune process has occurred. Be- 
cause of this it has been feared that the widespread use of antibiotics 
in the school population might cause the development of a nonimmune 
adult population.* We have been able to document a large number of 
second attacks of streptococcal infection with the same type in chil- 
dren whose first attack was treated with penicillin, indicating, we be- 
lieve, that such therapy interferes with type-specific immunity. Never- 
theless, our data indicate that resistance to streptococcal infections in- 
creases with advancing age. Therefore there is little likelihood that we 
will have in future years an adult population as susceptible to these 
illnesses as school children."! 

Streptococcal infections are only moderately infectious to others. In 
our experience approximately 20 per cent of the siblings of treated 
primary cases acquire streptococcal infections and about 5 per cent of 
the parents. The preschool child seems most susceptible, and the 
longer treatment is delayed, the more likely the transfer of infection 
from one member of the family to another.‘ Although data on the 
means of spread of infection among school children and their pre- 
school brothers and sisters are lacking, the studies of Wannamaker and 
his associates®* indicate that transmission is direct from one person to 
another and that dust and clothing have little importance in the trans- 
mission of streptococcal infection. Milk- and food-borne epidemics 
occur. In our experience the primary source of streptococcal infection 
in the population is generally within the school group. The incuba- 
tion period of streptococcal infections seems to be about three days. 
Within family groups, however, the time between a primary case and 
a second case is often much longer. 


CLINICAL FORMS OF STREPTOCOCCAL INFECTIONS 


Without question, the most common form of streptococcal infection 
we have seen as pediatricians is the common streptococcal sore throat, 
which comprises well over 90 per cent of clinical cases of the disease 
we have observed over many years. Scarlet fever, which is nothing more 
than a streptococcal sore throat with a rash, is much less common, 
although its frequency will vary from year to year. In general, we will 
see more than 10 streptococcal sore throats without a rash to one case 
of scarlet fever. Although many other forms of streptococcal infections 
are observed, these generally seem to spread from the primary site of 
infection, mainly the throat. Infected glands, sinusitis, otitis media, 
impetigo, paronychia, cellulitis, infected eczema, and vaginitis are 
relatively common complications of the primary infection of the 
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throat. Erysipelas, which seems to be a special type of streptococcal 
infection of the skin, has, in our experience, all but disappeared from 
the clinical scene. Pneumonia, empyema and osteomyelitis have like- 
wise been extremely rare in recent years. As late complications acute 
glomerular nephritis and rheumatic fever are dread consequences of 
primary infection in the school child. 





STREPTOCOCCAL SORE THROAT 


Although this term has sometimes been restricted for use in strepto- 
coccal infections which are milk-borne or food-borne, we have chosen 
for a number of years to use this etiologic diagnosis in most bacterio- 
logically proved streptococcal infections of the throat, regardless of the 
mode of transmission. Although food and milk have often been im- 
plicated in outbreaks of streptococcal throat infection, in pediatric 
practice such transmission is uncommon. When this does occur, cases 
due to food-borne outbreaks do not differ clinically from other “strep 
throats.” 

In the typical form of streptococcal sore throat the symptoms are 
uniform and sudden in onset. Fever of 101 to 103° F. is present shortly 
after onset. Chilliness is common, but actual shaking chills seem rela- 
tively uncommon. Associated with the sore throat are headache, nau- 
sea, often vomiting, and frequently abdominal pain. In many children 
the severe vomiting and abdominal pain, often without any complaint 
of sore throat, may lead to a mistaken diagnosis of gastroenteritis. 
The signs of streptococcal sore throat are, in their classic form, easy to 
see and recognize. The throat is acutely inflamed, often beefy-red in 
appearance, and there is an exudate on the tonsils which varies tre- 
mendously in intensity. Often it is simply a yellow cast of the mucus 
streaked with a little blood which becomes apparent only when the 
cotton swab shows this discoloration after being streaked across the 
tonsil area. At other times the membrane may be intensely white, 
thick and almost obstructive. This latter situation is generally uncom- 
mon and often suggests to us a diagnosis other than streptococcal in- 
fection, particularly infectious mononucleosis. Small, white follicles on 
the tonsillar area or in the posterior pharynx which look almost like 
small acne pimples are suggestive of streptococcal infection. They are 
sometimes apparent only on the posterior pharynx and difficult to see 
except with a good light and with a fortunate gag. In many cases, par- 
ticularly early in the disease, in a matter of the first 12 hours, both 
redness and exudate may be minimal. This is also true if the disease 
has lasted for four or five days before it has been observed. Petechiae 
on the palate are an extremely common sign and, when present, a 
helpful diagnostic ally. Although they may occur in other infections 
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of the throat, thei: presence is always highly suggestive of a strepto- 
coccal infection. Tenderness and swelling in the regional lymph nodes 
at the tonsillar area at the angle of the jaw are usually present with 
the streptococcal sore throat. The voice tends to be rather thick. The 
mother will often describe it as “full.” This is in contrast to hoarseness 
of the voice, which is rarely found in streptococcal infections. Run- 
ning, clear nasal discharge, cough and hoarseness are fairly good evi- 
dence against a streptococcal infection. In fact, we tell parents to 
beware of a sore throat with fever and without the signs of a cold. 
This is especially true in the spring months of the year. 

If the streptococcal sore throat is not treated, the majority of chil- 
dren recover without apparent ill effects in a matter of about one 
week. The high fever, which ushers in many attacks, tends to “spike” 
over the course of two or three days and then gradually subsides to 
normal in the course of another four or five days. The sore throat in- 
creases in intensity for at least the first 24 hours, and by the end of 
4 or 5 days has usually subsided, although swollen, somewhat tender 
cervical tonsillar glands often persist for at least a week. By the end 
of four or five days the petechiae, exudate and beefy-redness have usu- 
ally disappeared. Even in the absence of fever or obvious signs in the 
throat, however, many children seem fatigued and “dragged out” for 
weeks. The swollen, tender cervical lymph nodes, the slightly increased 
leukocyte count (which drops from the high noticed at the peak of 
fever) and elevated sedimentation rates suggest that the infection has 
not disappeared. In these children cultures of the nose and throat al- 
most always show large numbers of hemolytic streptococci. 

In contrast to these children, the child treated by an effective anti- 
biotic recovers often in a matter of 12 or 24 hours and almost invari- 
ably within 3 days. In fact, failure to respond to penicillin or an 
almost equally effective antibiotic is excellent evidence against a 
streptococcal infection as the cause of the primary disease. 

In a number of children the symptoms, signs and course of the dis- 
ease are so mild that the parent and often the physician consider the 
illness a benign, unimportant affair. It is these children who present 
the most difficult diagnostic problems. 


SCARLET FEVER 


As indicated earlier, scarlet fever differs little from the streptococcal 
sore throat, the major point of difference being the presence of a rash 
on the skin and the typical appearance of the tongue. Apparently 
only certain strains of group A streptococci form sufficient erythro- 
genic toxin to give rise to the typical rash. Types 1 and 3 have been 
the strains most commonly seen in our cases of scarlet fever. The rash 
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in scarlet fever usually appears 12 to 72 hours after the onset of the 
disease. As described in most textbooks, it is intensely red, rough in 
appearance, almost like medium coarse sandpaper, and present chiefly 
on the trunk. Its redness fades on pressure. Generally it appears be- 
hind the ears and tends to spread downward. Although it is present 
on the arms and legs, intensity in these regions is generally not as 
pronounced as that on the trunk itself. In the body folds, especially 
on the lower abdomen, but also in the axillae, antecubital space and 
similar crease lines a more intense rash appears which does not fade on 
pressure. On close inspection this is usually found to be due to mul- 
tiple petechial lesions. This is called “Pastia’s sign.” A circumoral 
pallor is often apparent, but an actual rash on the face usually is not 
present except in very small children. The tongue at the onset is gen- 
erally white and heavily coated, but within 48 hours usually begins to 
lose the white coating and becomes smooth, quite red, with prominent 
papillae (strawberry tongue). In recent years, although we have seen 
a considerable amount of scarlet fever, the intense rash which we saw 
in the prepenicillin days at home and on the wards of the contagious 
hospitals has practically disappeared. 

We have been impressed by a large number of extremely mild cases 
of the disease. The child often is not at all sick, there is little fever, 
the throat is only moderately red, and the rash faint. In contrast to 
our experience of some years ago we now see the largest number of 
cases of scarlet fever in the preschool children, and it has not been 
uncommon to find it in children of around two years of age. The 
typical desquamation described in all texts, familiar in the days of 
rampant scarlet fever outbreaks, now seems to be a rarity. A small 
amount of peeling of the tips of the fingers and the toes and soles of 
the feet often is all one finds. I suppose that much of this may be re- 
lated to our effective method of treatment. The typical strawberry 
tongue is relatively common today, however, even in cases without 
the rash. It, together with slight peeling, often gives a hint to un- 
diagnosed streptococcal infections which have been present for more 
than a week. It might be added parenthetically that we have not found 
either the Dick test or the Schultz-Charlton reaction of practical im- 
portance in practice. 


CERVICAL ADENITIS 


Although some swelling of the cervical glands and tenderness are 
commonplace in streptococcal sore throats, true cervical adenitis is 
really a complication of the primary infection of the throat. The most 
common site of these infections is at the angle of the jaw at the ton- 
sillar area. The glands are generally hard and tender and vary in size 
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tremendously. Generally, they do not interfere with movement of the 
head. They also may appear behind the sternomastoid below and be- 
hind the ears. Cervical adenitis in this region has extended from the 
posterior pharynx. The glands are generally much harder and more 
tender than those that appear in mumps. The typical parotid swelling 
of mumps seldom gives us diagnostic difficulty. But when the swelling 
of mumps is in the submaxillary area, we do occasionally have some 
difficulty in differentiation. By no means are all cases of cervical 
adenitis due to streptococcal infections; in fact, I am sure that more 
cases of true cervical adenopathy are due to causes other than strepto- 
coccal infections than are due to streptococcal illness. I have been 
struck by a large number of cases of cervical adenitis in children of 
about two years of age or under. In our experience it has been extremely 
rare to isolate streptococcus from the throat of such patients. Also, in 
youngsters over the age of fourteen with adenopathy and exudative 
tonsillitis we have found a high percentage of cases of infectious 
mononucleosis rather than streptococcal infections. 


SKIN LESIONS 


The variety of infections of the skin caused by the hemolytic strepto- 
coccus is truly amazing. Although excoriated eczema may become 
infected by the hemolytic streptococcus without any apparent pri- 
mary cause in the child’s nose and throat, most of the skin lesions 
that we see are secondary to a primary infection in the ear, nose or 
throat. Among these, impetigo is unquestionably the most common. 
For all practical purposes the etiologic agent in impetigo is either the 
staphylococcus or the streptococcus. Although we are often hard- 
pressed to distinguish between the two, there are certain character- 
istics of streptococcal skin infections which differentiate them from 
staphylococcal ones. In general, small, discrete, numerous lesions on 
the upper lip and around the nose and face of a small child are strepto- 
coccal in origin. Furthermore, the seasonal incidence of impetigo of 
the two diseases is different. ‘Those due to streptococci tend to occur 
more frequently in the winter and spring, whereas the impetiginous 
lesions due to staphylococcal infection are more common in the sum- 
mer time. Streptococcal impetigo is frequently associated with paro- 
nychia of the finger where the child has picked his nose. Just as 
multiple lesions around the nose are the result of streptococcal in- 
fection in the small sinuses of a child, multiple impetiginous lesions 
around a “running” ear suggest strongly that the origin of the ear in- 
fection was also streptococcal. It is not unusual to find single pustular 
lesions, especially in older children, almost anywhere on the body. A 
single lesion at the corner of the mouth or under the nose is always 
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suggestive of streptococcal infection. We have found them on the 
knuckle, on the palm of the hand and as paronychia of a toe. Behind 
the ears in the creases the areas that look much like seborrhea will 
often prove, if cultured, to be due to the streptococcus. By the time 
these lesions appear the acute phase of the disease is usually over. The 
patient generally feels well, is not running any fever and has little in 
the way of other symptoms. Not infrequently, however, on further ques. 
tioning one finds that the child is “dragged out” and not “up to par.” 
In many of these skin lesions all types of local treatment will be of 
little avail until the source of generalized infection in the nose or 
throat is adequately treated. 

Lesions around the back of the heel where shoes rub are also often 
infected with streptococci. A localized cellulitis or lymphangitis is 
often associated with these infections. An ascending lymphangitis 
with streaking up the arm or leg or to the regional lymph nodes is 
highly suggestive of streptococcal infection. Inguinal or axillary glands 
which are tender and associated with single or multiple lesions with 
this red streaking are in most instances due to streptococci and not 
to staphylococci. Red, swollen, hot, tender areas around single lesions 
without actual abscess formation are again most frequently due to 
streptococcal infection. 

One of the commonest confusing points in differential diagnosis is 
the redness and swelling around insect bites in small children or even 
older children in the late spring, summer and early fall. These lesions 
are hot, red and swollen, and although the child is known to have been 
bitten by an insect, one is often hard-pressed to make sure that sec- 
ondary streptococcal infection has not occurred. In most instances, 
however, if the redness and swelling have appeared within 48 hours of 
the time of the bite, it is unlikely that infection due to the strepto- 
coccus has occurred. Skin lesions due to cat-scratch fever with regional 
adenitis may also at times be confusing. 


OTITIS MEDIA 


One of the common complications of streptococcal infection of the 
throat is acute otitis media, which, if untreated, may develop into acute 
severe mastoiditis with all its well known complications. In general, 
streptococcal infections of the ear are very acute and painful. The 
drum appears tremendously red, swollen and inflamed. It tends to 
rupture early, and the discharge is frequently serosanguineous and 
profuse, and may actually drip from the lobe of the ear. When one 
observes this, the chances are pretty good that the infectious organism 
is either the beta hemolytic streptococcus or a pneumococcus type 3, 
which bacteriologically is closely related. From the infected ear the 
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organism may, if untreated, move rapidly into the mastoid and cause 
the acute symptoms of that disease with tenderness behind the ear, 
pushing forward of the helix, and considerable tenderness and pain. 
The so-called silent mastoid, in which there is no evidence of infection 
in the ear, is rare indeed in streptococcal infections. 


SINUSITIS 


Besides the small ethmoid sinuses that are frequently involved in very 
young children, any of the major sinuses can be involved in strepto- 
coccal infection. Under these circumstances the progression is again 
usually rapid, there is pain and tenderness, and if the antra are in 
volved, the eyes may be acutely swollen. 


VAGINITIS 


Today a high proportion of acute vaginal discharges in children in the 
susceptible age group are due to streptococci. Again, these are usually 
secondary to a previous infection of the throat, but by the time the 
vaginal discharge appears, the throat infection is long since forgotten 
by the parent. Thorough questioning, however, will frequently bring 
out the point that a throat infection had occurred in the relatively re- 
cent past. In the past few years I have been impressed by the number 
of children with slight to moderate vaginitis due to this organism. In 
the past we would have checked for gonococci and, not finding these 
organisms, would have labelled the infection as “nonspecific.” Never- 
theless, the cultures for hemolytic streptococci are usually strongly 
positive, but for some reason sometimes rather slow in developing the 
typical beta hemolysis on the blood plate. 

Clinically the lesions vary tremendously in the amount of discharge 
and associated local irritation. Generalized symptoms are rare. The 
discharge is usually yellow, containing a moderate amount of mucus. 
The introitus is often irritated, and pus is formed in the urine simply 
from contamination. 

Local treatment such as hot sitz baths helps the symptoms, but the 
problem is seldom solved until the infection is treated with the same 
antibiotics used in generalized streptococcal infection. These infections 
have a great tendency to relapse. 


OTHER STREPTOCOCCAL INFECTIONS OR COMPLICATIONS 


Although we continue to see as many streptococcal infections as we 
did before the time of antibiotics, the more serious complications are 
rare in our experience. To my knowledge, we have seen but one case 
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of sepsis in our practice in almost 10,000 clinical streptococcal infec- 
tions in the past 12 years. The disease, however, still exists and may be 
seen in the newborn period. Streptococcal pneumonia and empyema 
have also become a rarity. In general, when it does appear, the pneu- 
monic process tends to be relatively diffuse and be associated very 
early with the development of empyema. Empyema fluid forms in 
large quantities in a short time. The fluid is usually serosanguineous 
and at least in the beginning can generally be easily aspirated. 


MENINGITIS 


Streptococcal meningitis is usually secondary to an infection of the 
middle ear. It is a rapidly progressive disease associated with all the 
clinical signs of meningitis and in the past, before the advent of the 
antibiotics, was an almost invariably fatal disease. ‘Today it, like all the 
other streptococcal infections, responds rapidly to the proper antibi- 
otics. 


CARRIERS 


A great many studies on the carrier rate of a normal school population 
have been made. Almost all the rates have been found to be surprisingly 
high, even in Florida.*® Sometimes in some school groups it is as high 
as 40 per cent. Furthermore, a large percentage of these organisms have 
been found to be group A pathogenic strains. Over the course of a num- 
ber of years we have been impressed, however, by the fact that in a nor- 
mal child the finding of any but an occasional streptococcus is most 
unusual. We have found that when a large number of organisms are 
present, in most instances a thorough review of the history reveals the 
fact that the child had some history of a disease most suggestive of 
streptococcal infection in the recent past or that a brother or sister in 
the same family has had a streptococcal infection. In our experience 
much less than 5 per cent of normal school children carry hemolytic 
streptococci in their throats, and these are found in only very small 
numbers. Infants practically never carry any streptococci, and older 
children uncommonly. We have come to feel that the presence of more 
than a few streptococci almost invariably indicates a relatively recent 
clinical streptococcal infection. That this infection may have been 
extremely mild cannot be denied, but in the majority of instances 
it is possible to make an educated guess as to the origin of the dis- 
ease and the time at which it occurred. Infants and small children 
may carry streptococci in their nose and relatively few in their 
throat. These children really have low-grade rhinitis and discharge 
large numbers of streptococci. Hamburger and his associates?” labeled 
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such nasal carriers as dangerous since they are highly infectious to 
others. 


RHEUMATIC FEVER 


In this presentation we will discuss rheumatic fever only in its relation 
to streptococcal disease. In 1931 Coburn'* emphasized the etiologic 
relation between these two diseases, and this concept has been gradually 
accepted. ‘Today almost all students of the disease agree to the thesis 
that rheumatic fever is a nonsuppurative complication of a streptococ- 
cal infection. 

The conclusion that these two diseases are etiologically related is 
based on the following observations: 

1. A history of a preceding infection which might well have been 
streptococcal in origin can be obtained in a high percentage of cases 
of rheumatic fever. 

2. The seasonal incidence and age distribution of streptococcal in- 
fection and rheumatic fever are the same. 

3. Outbreaks of widespread epidemics, regardless of season, are 
usually associated with an increase in rheumatic fever cases. 

4. A reduction in streptococcal outbreaks by the sulfonamides or 
by penicillin prophylaxis reduces the attack rate of rheumatic fever 
concurrently, but with something of a lag period. 

5. Prevention of streptococcal infections by these same methods in 
persons who have had rheumatic fever prevents recurrences, and on 
the other hand, attacks of streptococcal infection in persons who have 
had rheumatic fever are usually associated with a high streptococcal 
recurrence rate. 

6. Adequate treatment of streptococcal infections reduces the inci- 
dence of rheumatic fever. 

7. Laboratory evidence of streptococcal infection is found in almost 
all patients suffering from a recent attack of rheumatic fever. These are 
either positive cultures for hemolytic streptococci or, more frequently, 
a rise in antibodies to streptococcal antigens. 

Although Denny and his associates?? maintained that rheumatic 
fever occurred in about 3 per cent of untreated streptococcal infec- 
tions, this figure is based on observations in military populations with 
moderately severe streptococcal infection in epidemic periods. Among 
children and in civilian groups this figure is much too high. Consider- 
ing the frequency of streptococcal infection and the large number of 
children who are either untreated (because their parents consider their 
child’s illness “just a sore throat” and never call a doctor, or because of 
diagnostic errors) or treated inadequately, one would expect to find a 
much larger number of cases than occur. Many pediatricians with 
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active practices rarely see a case of classic rheumatic fever today among 
their own patients. Certainly this decline cannot be wholly attributed 
to improvement in treatment. 

In general it has been observed that persons who have had rheumatic 
fever have high antibody titer to the antigens elaborated by the strep- 
tococcus. The more important of these antibodies are antistreptokinase 
(antifibrinolysin ), antihyaluronidase and antistreptolysin O.*° The most 
commonly assayed antibody in clinical practice is the antistreptolysin O 
(ASO). In acute rheumatic fever one almost always finds a definitely 
elevated ASO titer (usually over 200). A low or absent ASO titer is 
extremely strong evidence against a diagnosis of rheumatic fever.® But 
since this antibody is increased after almost all untreated streptococcal 
infections, an elevated ASO titer by no means indicates the presence 
of rheumatic fever. Massel** has also observed that rheumatic fever 
patients who, after an observed streptococcal infection, developed high 
antibody (ASO) titers were more likely to have recurrent rheumatic 
fever than those that did not. Harris?* observed that the antihyaluroni- 
dase titer of patients with rheumatic fever was on the whole higher 
than that of those suffering from uncomplicated streptococcal infec- 
tions. 

The reason for the development of rheumatic fever in only certain 
persons who have had streptococcal infections is unknown. At present 
there is little evidence that any particular strain of group A beta hemo- 
lytic streptococcus is more rheumatogenic than another. Coburn’s'* 
report of an extremely high attack rate (approximately 20 per cent) 
in a Navy outbreak of streptococcal infection at San Diego during 
World War II is certainly unusual. Although May Wilson® main- 
tained that there is a hereditary factor involved, others** do not agree. 
Nor has Coburn’s® contention been proved that certain factors in diet, 
particularly in eggs, play a part in increasing susceptibility. 

There is, however, no question that once a person has had an episode 
of rheumatic fever he has a high tendency to recurrences. This tendency 
gradually diminishes in frequency as he gets further from his original 
episode. Furthermore, it is these recurrences which generally lead to 
progressive heart damage and the final “cardiac cripple” so well known 
to the physician. Although occasionally one finds a first attack of 
theumatic fever which leads to death or permanent heart damage, it is 
usually the impact of repeated attacks which leads to the tragedy of 
the child or young adult with severe rheumatic heart disease. 

There seems to be little question today that not only the initial 
episode of rheumatic fever, but also the recurrences, are the result of 
streptococcal infection. Since there is little conclusive evidence that 
any method of treatment, including the corticosteroids®? and massive 

















BURTIS B. BREESE 855 


doses of penicillin,®* is as effective as we might wish in the treatment 
of rheumatic fever, our best plan of attack is through prevention. 

For many years it has been shown that recurrences of rheumatic 
fever may be prevented by chemoprophylaxis or antibiotic prophy- 
laxis.27 This is now accepted as the major facet in the control of pro- 
gression of the disease of the rheumatic patient. Although thorough 
and unbending prophylactic programs in known rheumatic fever pa- 
tients can practically eliminate recurrences, the initial episode, usually 
occurring in childhood, is another matter. 

Denny and his associates** carried out a well controlled study on 
Air Force recruits suffering from streptococcal infections. Approxi- 
mately half of 1602 recruits were treated with penicillin, and the rest 
received no specific therapy. Among 804 untreated recruits, 17 definite 
and 6 probable cases of rheumatic fever developed, whereas in 798 
treated cases 2 definite and 2 probable cases of rheumatic fever were 
observed. In our own experience with almost 10,000 streptococcal in- 
fections in children we have yet to see an unquestioned case of rheu- 
matic fever develop in an “adequately” treated child. 

Although adequate therapy of streptococcal infections seems to 
prevent the disease in the person who has never had rheumatic fever, 
Markowitz*? reports that this same treatment of streptococcal infec- 
tion has been associated with recurrences of rheumatic fever in children 
who have had previous attacks. This would indicate to us that one must 
prevent streptococcal infection in children who have had rheumatic 
fever rather than rely on treatment of an already developed streptococ- 
cal infection. 


ACUTE GLOMERULAR NEPHRITIS 


Like rheumatic fever, acute glomerular nephritis is a nonsuppurative 
complication of beta hemolytic streptococcal infections. There are, 
however, certain differences between rheumatic fever and nephritis 
in their relation to the primary streptococcal infection. Rammelkamp*® 
observed that although the frequency of rheumatic fever was directly 
and more or less constantly related to the frequency of streptococcal 
infections, the frequency of acute glomerular nephritis did not seem to 
bear a constant relation to the frequency of streptococcal infections. 
This he explained by the fact that although most types of group 
A beta hemolytic streptococci, when untreated, may lead to rheumatic 
fever, only a few types may cause nephritis. The most common nephro- 
genic type is type 12. Type 4 and the “Red Lake” strain are also asso- 
ciated with outbreaks of nephritis. The “Red Lake” strain was found 
in an epidemic of nephritis in an Indian reservation in northern Min- 
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nesota*! and could not be classified by any of the known typing serums. 
Rammelkamp states that certain strains of the type 12 may be more 
nephrogenic than others, but this capacity was not correlated with any 
other observed clinical or immunologic phenomenon. In an outbreak 
at the Naval Training Station at Bainbridge, Maryland,** among 184 
type 12 infections, 21 patients had definite or probable acute glomerular 
nephritis. Reed*® observed an epidemic of type 12 in Pubnico, Nova 
Scotia, also caused by type 12 strains. He was able to produce a disease 
in rabbits characterized by hypertension, albuminuria and hematuria 
on an average of 19 days after localized injection of the strains isolated 
from the epidemic. Infection with other types of streptococci and other 
unrelated organisms had no such effect. 

Although treatment of the primary attack with penicillin lowers the 
attack rate of subsequent nephritis, this prophylactic effect does not 
seem to be as great as it is in rheumatic fever.*° There also seems to 
be some difference in the duration of the latent period between the 
primary attack and the nonsuppurative complication in the two dis- 
eases. In nephritis it averages close to two weeks, whereas in acute 
rheumatic fever this period is nearer three weeks. In a number of cases 
we have observed the nephritis develop concomitantly with a sec- 
ondary streptococcal suppurative infection such as a peritonsillar ab- 
scess. 

I have also been struck by the frequency with which suppurative 
lesions or pyodermas precede nephritis—a condition which does not 
usually occur with rheumatic fever. In much of the nephritis observed 
in the South and in the Red Lake epidemic streptococcal skin infec- 
tions were exceedingly common. 

After subsequent streptococcal infections rheumatic fever recurs with 
marked frequency, whereas recurrences of nephritis are rare. This is 
thought to be due to the fact that the nephritic develops type-specific 
immunity to type 12 infection, and since most other strains of strepto- 
cocci do not cause nephritis, second attacks are rare. On the other 
hand, recurrence of rheumatic fever may be induced by many varied 
types of group A organisms. For this reason a program of prophylaxis 
in the nephritic is not deemed necessary, but is a “must” with the pa- 
tient with rheumatic fever. 

Furthermore, it is, I believe, becoming clearer that acute glomerular 
nephritis rarely, if ever, leads to chronic nephritis. The disease is dan- 
gerous largely because of hypertension, encephalopathy and cardiac 
failure in the acute stage. Once these dangers are past, the prognosis 
is almost invariably good. Episodes of hematuria may occur for some 
months after the initial episode without apparent harm. They may be 
precipitated by such varied stimuli as chilling or mumps. In contrast 
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to the excellent prognosis of acute nephritis, that of nephrosis whose 
etiology is unrelated to streptococcal infection must be guarded. It 
is this latter disease which is responsible for the chronic nephritis 
which was formerly attributed to streptococcal illness. With this change 
in attitude we have been much more liberal in allowing the acute 
nephritic early activity despite persistent microscopic hematuria. So 
far, we personally have had no reason to regret this plan of treatment. 


DIAGNOSIS, TREATMENT AND PREVENTION 
DIAGNOSIS 


We have reviewed the signs and symptoms and clinical pictures asso- 
ciated with various forms of streptococcal infection. With only these 
observations it is possible to diagnose a relatively high percentage of in- 
fections in children. If one adds to the clinical evaluation one labora- 
tory test, namely, the white blood cell count, which is usually over 
12,000, one’s diagnostic acumen is increased considerably. Even so, 
our experience has been that we can diagnose not more than 75 per 
cent of streptococcal infections in children accurately.2 We have found 
that in the very young our diagnostic accuracy is not much more than 
50 per cent, whereas in the older child (over 12) we are correct in al- 
most 90 per cent of clinical cases of streptococcal infection. Neverthe- 
less our best batting average is somewhere between 70 and 75 per cent. 
This means that in one third to one fourth of the children that we sus- 
pect of having streptococcal infections, we are unable to make a diag- 
nosis correctly on clinical grounds alone. We either think that they 
have streptococcal infections and find that they do not, or think that 
they do not and find that they do. 

For this reason we have come to rely heavily on “office bacteriology.” 
We feel that this is practical, simple and inexpensive. Moreover, it 
helps us considerably in limiting the use of antibiotics to those cases that 
really need it and avoiding it in many that do not. On house calls we 
carry in our bags stoppered tubes containing a small amount of broth. 
We take a swab of the throat with an ordinary cotton-tipped applica- 
tor, put it in the broth tube, and leave it until we have a chance to 
plant it on return to the office. Such cultures, when kept at room temp- 
erature, will persist without overgrowth for + to 5 hours without trouble 
and, if kept in a refrigerator, can be held for as long as 10 days without 
much change. When the patient is seen in the office (and we see many 
children with streptococcal infections in the office), the swab is plated 
immediately on the sheep blood agar plates. We use a plastic plate 
with a slightly modified Difco blood agar base. The formula we use is 
this: 
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Difco blood agar ... 30.0 gm. 
Sodium chloride ... 1.2 gm. 
ES isccae oo eak a5 3.75 gm. 
ee 1000 —s mi. 


5% defibrinated sheep blood agar 


We found that the richer media often seem to show a differential 
growth factor in favor of the viridans group of organisms, thus ob. 
scuring the presence of beta hemolytic streptococci. Consequently we 
have diluted the strength of the medium and have found it very satis- 
factory. Care must be taken not to overheat the blood, or else one gets 
browning of the plates which results in a medium difficult to use for 
diagnostic purposes. We divide the blood agar plates into three parts 
and use one plate for three patients. These plates are put in the incu- 
bator in the office overnight, and we usually read them the following 
morning. At this time most of the strongly positive cultures are ap- 
parent at a glance. In a good many strains, however, full hemolysis 
does not appear for 24 hours and sometimes even later than this. Most 
clinical cases of infection show strongly positive cultures; i.e. a high 
percentage of the colonies present on the plate show the typical hemol- 


‘ysis. On the basis of the hemolysis alone and the characteristic colony 


form the diagnosis can be made rapidly. We do not bother to smear or 
stain these colonies. The procedure is generally so simple and takes so 
little time that we cannot understand why other physicians do not use 
it more frequently. One might add to the diagnostic observations of 
importance the prompt favorable response of the patient to antibiotic. 


TREATMENT 


Since the basic work of Rammelkamp and his associates?* has shown 
that rheumatic fever and nephritis can be much reduced as a result 
of adequate therapy of streptococcal infection, it has become impera- 
tive that the physician, if he is to prevent much rheumatic fever and 
nephritis, must treat these cases properly after proper diagnosis. In 
order to give effective therapy, a drug must be used which is lethal to 
the streptococcus. It must be administered in proper dosage and for 
a sufficient time to eliminate this organism. Generally speaking, the 
duration of treatment and the nature of the medicament used are more 
important than the dosage. We have found that 10 days is a minimal 
period for elimination of the streptococcus with an effective antibiotic. 
Good treatment should fulfill the following criteria: 

1. Cure the acute disease promptly. 

2. Eliminate the streptococcus. 

3. Prevent complications; both acute suppurative, such as mastoidi- 

tis, and nonsuppurative, such as rheumatic fever and nephritis. 
4. Make the patient noninfectious to others. 
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5. Be free of dangerous or unpleasant side reactions. 

6. Be followed by relatively few recurrences. 

7. Be relatively easy to administer. 

8. Be relatively inexpensive. 

Of all the drugs available for treatment, penicillin still is probably 
the drug of choice. It fulfills all the criteria for good treatment with 
the possible exception of the danger of allergic reaction. As is well 
known, especially in adults, some of these allergic reactions may be 
fatal. Aside from this rare disaster and the more common serum sick- 
ness-like reactions, the drug is excellent. It can be administered either 
intramuscularly or orally. The simplest and surest route is probably the 
use of a single dose of 600,000 units of intramuscular benzathine peni- 
cillin G.* This single dose results in penicillin levels lethal to the strep- 
tococcus for a period up to about three weeks and has been followed 
with less trouble than any other drug we have ever used. Intramuscular 
administration is somewhat superior to oral administration partly, but 
not entirely, because of the failure of the patients to take the drug 
for the full 10-day period.®: * It does, however, give rather sore bottoms 
to our little patients and has the potential of sensitizing beyond that 
of the oral preparation. As of the present writing we have tried many 
forms of oral preparation and have found no particular advantage of 
the more expensive forms over the simple buffered penicillin G.* This 
drug we use in a dosage of about 800,000 units a day for 10 days in 
any child over the age of 4 or 5. This amount also seems adequate 
for adults. 

Next to penicillin, the best drug that we have tested is triacetyl- 
oleandomycin. In a controlled clinical trial’® we have shown this drug 
to be equal to oral penicillin. We have used it in a dosage of approxi- 
mately 10 mg. per pound of body weight daily for 10 days. In this dos- 
age it appeared to be superior to propionyl erythromycin ester. So far 
the tetracyclines seem to be less effective than penicillin. Although 
most strains of streptococci respond promptly to this drug, we have 
observed resistant strains of streptococci that are unaffected in any way 
by the tetracyclines. Futhermore, Mogabgab and Pelon*® have de- 
scribed an outbreak of pharyngitis due to tetracycline-resistant group 
A, type 12 streptococci. Novobiocin is the least effective of the anti- 
biotics we have tested. We have had no experience with chloramphen- 
icol, but on the basis of tests in vitro would suspect it to be less effec- 
tive than penicillin. The sulfonamides give good clinical results in the 
purulent complications of streptococcal infection, but do not eliminate 
the streptococcus bacteriologically. For this reason it is believed that 
they will not prevent rheumatic fever and should therefore not be used in 
the treatment of streptococcal infection.!® 

In our experience’ and that of others the use of either penicillin, 
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propionyl erythromycin ester, triacetyloleandomycin and usually the 
tetracyclines in clinical cases of streptococcal infections results in 
rapid (within 36 hours) cure of the clinical disease and disappearance 
of the organism from the patient’s throat. If, however, these drugs are 
used for much less than 10 days, a high percentage of either clinical 
or bacteriologic recurrences appears.”” The speed and frequency with 
which these recurrences appear seem related to the duration of admin 
istration and the nature of the drug.' For example, a single shot of 
300,000 units of aqueous procaine penicillin which gives detectable 
blood levels for less than 24 hours is almost invariably followed by a 
clinical and bacteriologic recurrence within several days. If procaine 
penicillin in oil with aluminum monostearate added is given in a single 
dose of 300,000 units, bactericidal blood levels will be present for about 
3 days and the recurrences will appear in a high percentage too, but 
somewhat later. Two doses of this drug will result in a lower recur- 
rence rate and a later appearance of such recurrences (usually within 
two weeks of the last dose). On the other hand, bacteriologic and/or 
clinical recurrences occur in not more than 10 to 20 per cent of pa- 
tients treated with 3 doses of this form of penicillin or after a single 
dose of benzathine penicillin. In the latter case they almost always 
appear later than two weeks after the medication has been given. 

The tetracyclines, although immediately effective against the strepto- 
cocci (with the exception of the recently observed resistant strains), 
have as a rule shown a lighter bacteriologic or clinical recurrence rate 
which makes them less desirable as substitutes for penicillin than 
triacetyloleandomycin or propionyl erythromycin ester. We have ob- 
served a somewhat higher and definitely earlier recurrence rate with 
the erythromycin ester than with triacetyloleandomycin. 

Over the years, since the advent of the antibiotics we have observed 
in Our own practice and in the practice of others repeated treatment 
failures characterized by one or more of the following: (1) early re- 
currence, (2) appearance of complications such as otitis media and 
adenitis, (3) failure of the patient to “snap back” after treatment, (+) 
multiple cases in the same family, (5) appearance of acute glomerular 
nephritis or acute rheumatic fever. 

In most instances these “failures” are due to our inability to rid the 
patient of his organism permanently. 

The more obvious errors leading to these results have been the fol- 
lowing: (1) giving the drug for too short a time (e.g. oral penicillin 
for five days), (2) giving the wrong drug (viz.: novobiocin or a sulfona- 
mide), (3) giving penicillin and following with an oral preparation 
of an inferor drug (viz.: a sulfonamide), (4) giving too small a dose, 
but for sufficient time (rare indeed). 

The most frustrating and as yet unsolved problem in our practice 
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is the high recurrence rate or reinfection rate in children who are 
apparently adequately treated. Recently at least 20 per cent of our 
patients treated by any method we have used have had second attacks 
or bacteriologic recurrences within two months of the initial treatment. 

There seem to be two possible explanations for this common experi- 
ence: (1) that our criteria for “adequate therapy” are insufficient and 
that although the organism is suppressed for long periods of time (up to 
two months), it gradually recovers and makes itself manifest by clinical 
and bacteriologic recurrence; (2) that our treatment, being effective, 
interferes with the ability of the patient to form antibodies and im- 
munity against the streptococcus. Upon recovery the patient is still as 
susceptible or almost as susceptible as he was originally. He then goes 
back into a heavily infected population (such as schoolrooms) and 
is promptly reinfected. 

We are unable to determine by any of our present methods what 
is responsible for this high recurrence rate, but we attest to the fact that 
it is exceedingly common. We have dealt with the problem by treating 
these reinfections as they appear, but feel that this is hardly an ade- 
quate answer. As children grow older they do seem to pass through 
this period, and their high susceptibility and recurrences become much 
less of a problem. Although Strém*® has suggested, and we agree, that 
a delay in therapy to give the child some chance to build immunity 
might be advisable, we have no data of our own on this subject. We 
realize that such a program has many disadvantages in everyday prac- 
tice. Among these are the longer period of disability of the patient, the 
higher rate of spread within the family and the possible increased fre- 
quency of serious complications such as rheumatic fever. Removal of 
tonsils may have some value as a method of preventing recurrences, but 
to my mind, insufficient data exist to prove this point. 


CHEMOPROPHYLAXIS OR ANTIBIOTIC PROPHYLAXIS 


Prevention of streptococcal infection can be accomplished by the use 
of one of the sulfonamides or of the antibiotics. Of the antibiotics, pen- 
icillin is the drug of choice. Since universal preventive measures of this 
type are unwise and impractical, their use should be considered under 
the following circumstances: (1) in the patients who have had rheu- 
matic fever, (2) in siblings of a child wth a streptococcal infection, (3) 
in streptococcal epidemics in schools, children’s homes and in military 
populations. 

We are continuously asked by parents and physicians “what to do” 
about the brothers or sisters of a child with a streptococcal infection: 
Should a prophylactic agent be used? Some years ago we studied this 
problem in family groups.? We had shown previously, as described 
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earlier in this paper, that approximately 20 per cent of the siblings of a 
child suffering from a streptococcal infection “catch” the disease from 
the primary case. 

In an attempt to reduce this cross-infection rate we tried the use of 
sulfonamides, penicillin and a placebo orally. The sulfonamide used 
was sulfadiazine in a dose of 0.5 gm. daily for 5 days. The penicillin 
used was benzathine penicillin G in a dose of 200,000 units daily for 
the same period. With the dosages used we could not demonstrate any 
advantage of the two drugs prophylactically over the placebo. Although 
they are effective in control in streptococcal infections when given con- 
tinuously and before exposure, under the conditions of our experiments 
they seemed to do no more than postpone the occurrence of the infec- 
tion in the exposed children. Once the primary case is adequately 
treated the patient is no longer infectious to others in a matter of about 
12 hours. This means that the children on whom prophylaxis is used 
actually were either already infected before the prophylaxis was begun 
or were unlikely to be infected subsequently. In the infected children 
therapeutic drugs and dosages should be used and in the noninfected no 
prophylaxis was needed. For this reason it was and still is our conclu- 
sion that it is better not to give the small prophylactic doses of the 
drug to all the contacts, but to wait for the appearance of the infection 
in the relatively small percentage who will get the infection and then 
treat them with therapeutically adequate amounts of penicillin. 

Since most of the serious consequences of rheumatic fever result 
from recurrences of the disease due to repeated streptococcal infections, 
any measure which can reduce the frequency of these subsequent strep- 
tococcal infections would be a boon to the patient with rheumatic 
fever. It was this consideration that led Coburn and Moore!® and 
Thomas and Francis®*! to use sulfonamides prophylactically in such 
patients. Their excellent results were reported in 1939. Since that time 
prophylaxis of rheumatic fever patients is a cornerstone in the manage- 
ment of these patients. Because of the somewhat higher frequency of 
toxic reactions, and especially the possibility of agranulocytosis, most 
workers prefer penicillin to the sulfonamides. Nevertheless, as far as 
effectiveness in preventing recurrences is concerned, no one has ever 
shown penicillin to be appreciably superior to the sulfonamides. 

If one elects to use the sulfonamides, a dosage of 0.5 gm. daily 
throughout the year is recommended for children under 60 pounds and 
1 gm. daily for those over that weight. Actually, during World War II 
we were able to demonstrate that in the absence of sulfonamide-resis- 
tant strains of streptococci 0.5 gm. of sulfadiazine was as effective as 1 
gm. in preventing streptococcal infection in Navy recruits. In the 
presence of sulfonamide-resistant strains no practical amount was ef- 
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fective. Today resistant strains are apparently uncommon enough so 
that the use of the sulfonamides is still highly practical. In the small 
dosages used renal irritation does not occur. Nor does there seem to be 
any advantage of the more expensive sulfonamides over sulfadiazine. 

The most common toxic reactions observed are skin rashes. Of these, 
a maculopapular rubella-like rash, occurring about the eighth or ninth 
day, is the commonest. In most patients if the drug is continued, the 
rash disappears. In an occasional patient an itchy, scarlatiniform erup- 
tion often associated with fever occurs. It may lead to exfoliative der- 
matitis. The skin reaction may occur almost immediately after the first 
dose or may be delayed. Under such circumstances the drug should be 
discontinued immediately. Urticaria, fever, the Stevens-Johnson syn- 
drome and, most serious, agranulocytosis may also occur with the sul- 
fonamides. Agranulocytosis, if it occurs, usually does so within the first 
two months of prophylaxis. Consequently during this period any sore 
throat should be watched carefully. It is recommended that during 
these first two months weekly blood cell counts should be performed. 
If the white blood cell count falls below 4000 and the polymorphonu- 
clear neutrophils below 35 per cent, the drug should be discontinued. 

To many physicians it seems strange that the sulfonamides are rec- 
ommended for prophylaxis and not for therapy of streptococcal infec- 
tions. The reason for this apparent paradox is that even in small 
concentration they prevent the organism from gaining a foothold if it 
is not already present, but, not being bactericidal, they cannot elimi- 
nate it if it is already present. 

Although penicillin is a more expensive drug than sulfadiazine, it 
less toxic than the sulfonamides and is used in most preventive 
programs for rheumatic patients. The Committee on Prevention of 
Rheumatic Fever and Bacterial Endocarditis of the American Heart 
Association!® recommends either 200,000 or 250,000 units once or twice 
a day for this purpose. The chief drawback to the use of either sulfona- 
mide or penicillin orally is the failure on the part of the patient to 
take the drug regularly. Most breakdowns or failures are a result of 
this human failure. This led Stollerman*® to suggest that benzathine 
penicillin be given once a month in a dose of 1,200,000 units daily. 
He and his associates®** had better results with this method of therapy 
than with either oral penicillin or sulfadiazine. Markowitz and his 
associates** had slightly better results with intramuscular administration 
of benzathine penicillin largely because of failure of the patient to take 
the drugs prescribed. Massell and the group at the House of the Good 
Samaritan in Boston*® also had somewhat better results with intra- 
muscular administration of benzathine penicillin. 

Painful local reactions and an increased frequency of allergic reac- 
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tions can be expected from this method of prophylaxis. In fact, deaths, 
have recently been reported following the use of benzathine penicillin 
intramuscularly for rheumatic fever prophylaxis.‘ 

The necessary duration of prophylaxis is another problem which 
plagues many clinicians. ‘The Committee on Prevention of Rheumatic 
Fever and Bacterial Endocarditis of the American Heart Association'’ 
has recommended that prophylaxis be continued indefinitely. Fischel’s 
figures, quoted by Stollerman,'* obtained between 1932 and 1940, show 
that first recurrences occur most frequently in the first 3 years after the 
initial attack, but that between the fourth and seventh years about 
5 per cent of patients get their first recurrence each year. Since the 
chance of streptococcal infection is reduced with increasing age, it is 
my personal feeling that continual prophylaxis is probably not neces- 
sary in most adults that are not subject to much streptococcal exposure 
(as for example with school children or in military groups). 

In epidemics occurring in such groups as military populations or 
schools a special situation exists. During World War II the Navy 
launched a massive prophylactic program of using the sulfonamides in 
thousands of men to prevent the startlingly high attack rates of strep- 
tococcal infection in their recruit camps. Although this program was 
initially extremely effective,’* it was the author’s misfortune to have to 
observe the development of sulfonamide-resistant strains?* which led to 
severe epidemics throughout the United States. In recent years these 
resistant strains have become less common, however, so that they are not 
of sufficient concern to prevent the use of the sulfonamides prophylac- 
tically in the individual patient. This Navy experience, however, 
doomed the use of the sulfonamides in any mass prophylactic pro- 
gram. Today penicillin is the drug of choice in any such program, and 
so far no penicillin-resistant strains of streptococci have been observed. 
Seal** reports that epidemics of streptococcal infection in military 
populations can be prevented by continuous administration of oral 
penicillin in a dosage as small as 50,000 units daily and can be abruptly 
terminated by 250,000 units of oral penicillin twice daily. If the pro- 
gram is continued for 10 or more days, he reports that the streptococcus 
is eliminated from the throats of the majority of carriers. Morris and 
Rammelkamp*’ reported that a single intramuscular dose of 1,200,000 
units of benzathine penicillin protected Air Force personnel for about 
6 weeks. Poskanzer and his associates** report the use of mass prophy- 
laxis of school population in two rural streptococcal epidemics. ‘They 
found that the use of 250,000 units of orally administered buffered 
potassium penicillin G twice daily for 10 days caused a prolonged 
decline in both the carrier rate and clinical cases in one school. On 
the other hand, half the dosage for the same period in the other school 
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resulted in only a minimal fall in carrier rate and a prompt return to 
a high level of infection and clinical illness. 


SUMMARY AND CONCLUSION 


Beta hemolytic streptococcal infections in children are among the 
commonest of illnesses observed in the practice of pediatrics. Because 
of their high frequency and their potential serious consequences of 
unrecognized and poorly or improperly treated infections, every physi- 
cian who treats “sore throats” or other clinical manifestations of beta 
hemolytic streptococcal infections should be able to diagnose such 
illnesses properly and treat them adequately. 

The author’s and his associates’ experience and convictions in re- 
gard to epidemiology, diagnosis, treatment and prophylaxis, based on 
almost 10,000 infections observed in private pediatric practice since 
1947, and that of others, are given. 
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ACUTE VIRAL EXANTHEMS 


JOHN M. ADAMS, M.D. 


Progress in virology in the past few years has added to our knowledge 
of the causative agents of the acute viral exanthems. Tissue culture 
methods have been largely responsible for the advances which now 
make it possible to study these diseases in the laboratory. Several of 
the newer virus diseases produce a morbilliform eruption, and it there- 
fore becomes important to differentiate these illneses one from another. 
Little accurate knowledge was available as to the exact cause of the 
various rash diseases, which were commonly diagnosed on the basis of 
their appearance and distribution. This clinic will be concerned pri- 
marily with measles (rubeola) as the classic viral exanthem which 
within the past few years has been clearly delineated as a viral disease. 
Rubella, or German measles, still remains elusive, and although there 
is some evidence for the viral nature of this disease, proof is lacking 
that it is actually caused by a virus. 

Certain of the ECHO viruses have now been shown to produce a 
morbilliform eruption in a certain percentage of cases (see also p. 927), 
but many of the erythematous rashes still must be diagnosed on a 
clinical basis. It is important that we become acquainted with the 
rashes associated with the known viral infections in order that they 
may be diagnosed and differentiated among each other. Certain minor 
exanthems such as roseola infantum, or exanthem subitum, and 
erythema infectiosum remain in the unknown category. Doctor Krug- 
man’s clinic will deal with the problem of varicella (chickenpox) and 
herpes zoster (p. 881), and these will only be mentioned as exanthems 
of a papulovesicular nature that must be differentiated from the mor- 
billiform eruptions. Doctor McAllister’s clinic on the ECHO viruses 
will consider these diseases in detail, but the types which have been 
responsible for maculopapular eruptions will be considered in the 
differential diagnosis of the morbilliform eruptions. Of particular inter- 
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est are Boston exanthem, which is now known to be due to ECHO 
virus type 16, and the exanthem associated with the illness caused by 
ECHO virus type 9. Infectious mononucleosis may rarely be associated 
with a rash, but a clear definition of the viral etiology of this disease 
is still lacking. In a classic study by Hoagland’ of infectious mononu- 
cleosis over a period of several years no rashes were observed. Other 
studies, however, record a low proportion of cases with a morbilliform 
type of eruption. 


MEASLES 


This disease has been recognized as a clinical entity for hundreds of 
years, but only since the recent studies of Enders and Peebles? in 1954 
has it been possible to study in detail the characteristics of this disease 
and its antibodies in the laboratory. The disease varies in intensity and 
appears to be more severe in various races. Nevertheless, a single strain 
of virus seems to be responsible for the classic disease as we recognize 
it today. Lifelong immunity is based on the fact that substantiated 
cases of second and third attacks are rare indeed. Immunity appears to 
be firm and almost uniformly passed to the newborn infant, in whom 
it persists for six to nine months. The epidemiology of measles varies 
greatly in various communities, and the disease when introduced into 
virgin soil is responsible for widespread morbidity and mortality. In 
urban communities measles tends to occur in two- to three-year cycles, 
involving the nonimmune preschool child. In certain rural areas measles 
may spare the community for several years, at which time a rather 
severe outbreak occurs, involving many older persons. The classic 
studies of Panum’* on measles in the Faroe Islands in 1846 indicated 
that immunity persisted without the presence of clinical disease for as 
long as 65 years. Elderly persons who presumably had measles in the 
previous epidemic of 1781 were spared, whereas persons born after 
the epidemic of 1781 were uniformly affected. The attack rate was 
6000 for a total population of the islands of approximately 8000 persons. 

Home® in 1759 transmitted the disease directly from man to man 
by means of bandages soaked in blood obtained from patients in the 
early stages of measles. This was the first evidence that this disease 
could be transmitted and was contagious. In 1905 Hektoen® successfully 
transmitted measles by inoculation of blood from patients in whom 
the typical disease occurred after a fixed incubation period. There were 
a few successful animal experiments, and Plotz!® was successful in 
cultivating the virus in tissue culture in 1938, after which Rake and 
Shaffer®® cultivated the virus in embryonated chicken eggs. The adapta- 
tion of measles virus to human kidney tissue culture in 1954 by Enders 
and Peebles? marked the real beginning of the laboratory era and 
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provided a tool by which our knowledge of this disease has been greatly 
augmented. 

The measles virus in various tissue cultures produces a characteristic 
cytopathic effect which may be neutralized and studied quantitatively. 
The virus, when repeatedly passed in cultures of human or monkey 
kidney, produced characteristic multinucleated giant cells similar to 
those previously described by Warthin** and Finkeldey® in 1931. When 
inoculated into monkeys which were lacking in antibodies, typical 
measles was produced with the appearance of complement-fixing as 
well as virus-neutralizing antibodies in all the animals. It was discovered 
that viremia occurs two or three days before the onset of rash. The 
virus has been shown to multiply on a wide variety of primate tissues, 
particularly when inoculated from an established tissue culture virus. 
The virus has been successfully established in chick tissue cultures by 
Milovanovic, Enders and Mitus.'* It has also been established in 
suckling mice and in suckling hamsters. 

When the virus is studied in tissue culture, a distinctive cytopathic 
effect occurs with the formation of multinucleated giant cells in which 
intranuclear and cytoplasmic inclusion bodies are found. The most 
outstanding feature is the production of the intranuclear inclusion 
bodies, which may involve nearly every cell in the culture. These same 
syncytial cells are found in giant cell pneumonia due to measles with 
or without rash. The specificity of these tissue culture changes has been 
established in many ways, but most recently by fluorescein-coupled 
serum, which confirms the specificity of the cellular changes. Figure 1 
shows single cytoplasmic inclusions from the lung of a baby who died 
of measles and giant cell formation from a pharyngeal smear biopsy. 
The fine structure of the inclusions are shown in the nuclear and in 
the cytoplasmic bodies as seen by electronmicroscopy (Fig. 2). 


Clinical Features 


The first prodromal symptoms of measles appear in 10 to 11 days, with 
the appearance of rash almost exactly on the fourteenth day when the 
exposure is well recorded. Three stages are recognized: the first is the 
incubation period of 10 to 12 days, the second the prodromal period, 
at which time an enanthem or Koplik’s'® spots appear on the buccal 
mucosal membrane. During the second stage conjunctivitis and tem- 
perature elevation with coryza make their appearance. In the final or 
third stage at the height of fever a maculopapular rash appears first 
on the face and body, from where it spreads to the extremities. 
The rash has certain typical characteristics, beginning as a macular 
erythema, but quickly forming large blotchy masses which are always 
present on the face and body. When the rash is associated with Koplik’s 
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f ee a ; 

Fig. 1. A, Photomicrograph showing lung section of a patient who died of measles, 
with characteristic cytoplasmic inclusion bodies indicated by the arrows. (From J. M. 
Adams and D. T. Imagawa: Pediat. Clin. North America, Vol. 4.) B, Photo- 
micrograph from a pharyngeal smear of a child in the pre-eruptive stage of measles, 
showing a giant cell with cytoplasmic inclusion bodies of various shapes and sizes, the 
Warthin-Finkeldey cell. (From J. M. Adams et al.: A.M.A. J. Dis. Child, Vol. 95.) 


spots, coryza, conjunctivitis and cough, the clinician has almost a 
pathognomonic picture of measles. The centrifugal progression of the 
trash is considered extremely important in differentiating it from other 
morbilliform eruptions and quickly fading rashes. The rash of measles 
persists for five to six days with evidences of pigmentation and branny 
desquamation which are highly characteristic. Koplik’s spots may appear 
before the exanthem and are characteristically located opposite the 
lower molars, whence they spread throughout the mouth. An enanthem 
is also seen in scarlet fever and rubella and must be distinguished from 
that of measles. 
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Fig. 2. A, Electromicrograph (65,000) showing the fine structure of the intra- 
nuclear inclusion. (Reproduced with the permission of the Journal of Biophysical 
and Biochemical Cytology, Vol. 6.) B, Electromicrograph (27,000) showing the 
fine structure of the cytoplasmic body. Both preparations are made from tissue culture 
infected with measles virus. 


The fever at the height of the disease may rise to 104 to 105° F., 
and the blood may show a relative lymphocytosis with leukopenia. 
After this stage recovery is often rapid, and a very sick patient may be 
much improved in one to two days. Convulsions may usher in the onset 
of measles encephalitis. 


Differential Diagnosis 


Rubella, although a much milder disease, may frequently be confused 
with measles. The rash tends to be more pinpoint and papular and 
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simulates that of scarlet fever. The rash of rubella, however, always 
occurs on the face and body and may be distinguished from that of 
scarlet fever, which tends to take the form of a red blush on the 
face with circumoral pallor. The most classic differential point is the 
postauricular and postoccipital nodes, which are greatly enlarged in 
rubella. They are not characteristically found in measles, and one 
should be relucant to diagnose rubella without their presence. The 
patient with measles also has many more respiratory symptoms, coryza, 
conjunctivitis and cough being prominent, whereas in rubella these 
symptoms are frequently lacking or are mild indeed. 

Scarlet fever classically takes the form of a papular erythema and 
tends to occur on the body with an increase in the body folds. The 
rash actually has a rough feeling compared to that of rubella or measles. 
The flush of the face with circumoral pallor is characteristic of scarlet 
fever, which is associated with acute pharyngitis, and patients frequently 
complain of sore throat. 

The incubation period in rubella may range from 14 to 21 days, 
being slightly longer than that of measles. Usually the first symptom 
of illness is the appearance of the rash. Symptoms of a low-grade fever, 
headache, anorexia with mild respiratory symptoms may precede the 
rash by one to five days in older patients. The experience in a health 
service is that patients frequently came in complaining of lumps behind 
their ears or on the back of the head before recognition of the rash. 

The enanthem of rubella was first described by Forcheimer* in 1898 
and usually accompanies the appearance of the rash. It consists of small 
pinpoint reddish spots located on the soft palate. The same spots are 
frequently seen in scarlet fever in the same area, but’are usually much 
more numerous in extent in the latter disease. The enanthem of rubella 
and scarlet fever is less diagnostic than the classic Koplik spots of 
measles. Lymphadenopathy may be associated with slight enlargement 
of the spleen in rubella, and also may occur in mild degree in exanthem 
subitum and chickenpox as well as infectious mononucleosis. Although 
rubella is rarely complicated, it is uncommon to see otitis media or 
pneumonia in association with this disease. Joint involvement frequently 
may complicate rubella in older persons and tends to follow the fading 
of the rash. Occasionally transient joint pains or massive effusion may 
occur, leading to confusion with polyarthritis or rheumatic fever. En- 
cephalitis is extremely rare as a complication of rubella, and it has 
been estimated that one in 6000 cases may be thus complicated. Al- 
though fatalities have been reported, recovery is the general rule. 
Purpura has been rarely seen as a complication of rubella with a reduc- 
tion of platelets and increased capillary fragility. Cutaneous hemor- 
thage, epistaxis and hematuria have rarely been recorded. 

Rubella during the early months of pregnancy may cause serious 
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malformations in the fetus. Although this association was first recog- 
nized in 1941 by Gregg® in Australia, it has now been found to occur 
throughout the world. The typical findings in the fetus are the forma- 
tion of cataracts, deafness and cardiac anomalies. The infant may be 
microcephalic with evidence of mental retardation. The incidence of 
malformations had been variously reported between 10 and 20 per 
cent, which indicates a high risk for the fetus. Certain recent prospec- 
tive studies by Lundstrom!? compared pregnant women with and 
without rubella. He found that the incidence of congenital malforma- 
tions was three to four times higher in the infected patients. 

There is little accurate information as to the length of immunity 
in rubella, since this disease may recur and tends to involve older per- 
sons in young adult life. The results of passive immunization with 
gamma globulin have also been equivocal; although some reports have 
shown favorable results, others have found it to be ineffective in 
prevention. When gamma globulin is processed from the serum of 
recovered patients, its neutralizing effects have been clearly demon- 
strated. 

Exanthem subitum (roseola infantum) is a benign infectious disease 
of infancy, the cause of which is unknown, but which is characterized 
by a febrile response with few other clinical findings. Fever persists 
for three or four days with the appearance of a morbilliform eruption 
following defervescence. Although this disease is considered by many 
to be of viral origin, a causative agent has not been clearly demon- 
strated. Kempe and associates® transmitted the disease from one infant 
to another by intravenous injection of bacteria-free serum obtained 
from typical patients on the third day of fever. One report by Neva 
and Enders** in 1954 recorded the isolation from a patient of an agent 
which at the time was considered responsible for an illness resembling 
exanthem subitum. Specific antibodies were found in the convalescent 
blood of this patient. 

The incubation period following the intravenous inoculation experi- 
ment was 9 days, but in epidemics the range is considered to be between 
10 and 15 days. The temperature often rises abruptly to 104 to 105° F. 
and may be ushered in by a convulsion. The infant is usually irritable 
and demonstrates few other clinical signs and symptoms which are 
commonly recognized in other exanthems. The fever usually falls by 
crisis after three or four days with the appearance of a rash during 
the defervescence. The fever may be of an intermittent type, but is 
usually a constant fever which begins and ends sharply. The rash may 
appear during the defervescence or remain absent for a day after the 
patient has become afebrile. The eruption is characterized by small, 
discrete macules 2 to 3 mm. in diameter and slightly elevated which 
rarely coalesce and appear similar to the exanthem seen in rubella. The 
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rash is characteristically seen on the body first, but may spread to the 
neck and upper extremities and on occasion may involve the face. It 
is frequently limited to the trunk, lasting only one to two days, often 
disappearing in a matter of hours. The pharynx may be mildly in- 
flamed, and rarely there is some evidence of otitis media. Lymphadenop- 
athy in the occipital, cervical and postauricular areas is a common 
finding. 

The diagnosis is based entirely on the clinical findings, since no 
serologic tests are as yet available. The white blood cell count is 
usually low, but this frequently is not helpful in the differential 
diagnosis. Leukopenia usually develops by the third or fourth day with 
an increase in leukocytes at the time of the eruption. A few of these 
patients reach the hospital because of diagnostic difficulties and the 
concern of the family and physician over the cause of fever. The age 
group is frequently helpful in diagnosis, since disease is rarely seen 
before six months or after three years of age. A convulsive seizure at 
the onset of disease may bring the patient to the hospital. Spinal 
puncture reveals a normal fluid uniformly. ‘The occurrence of encepha- 
litis or other central nervous system complications is extremely rare. 

Erythema infectiosum (fifth disease) is a mildly infectious or con- 
tagious disease of childhood characterized by a typical eruption usually . 
associated with no symptoms or other constitutional finding. The rash 
appears first on the face as a bright red erythema of the cheeks with 
circumoral pallor. It then may assume a symmetrical red maculopapular 
appearance extending to the extremities, beginning proximally and | 
spreading to involve the trunk, arms and legs. ‘The rash may be 
evanescent and tends to recur if the skin is irritated. 

The disease was originally described by ‘I’schammer** in 1889 as a 
modified form of rubella. In 1899 Stricker** gave the disease its present 
name. Although a viral cause has been suspected, little evidence was 
forthcoming until Werner and associates*® in 1957 studied an epidemic 
in Reading, Pennsylvania. ‘They reported a cytopathic agent in tissue 
culture from throat washings and stools of patients with the acute 
disease. A significant rise in antibodies was demonstrated in the con- 
valescent serum as opposed to the acute specimens. Further study will 
be required before the etiology of this disease is clearly defined. 

Although it is thought to be mildly infectious, most epidemics are 
confined to families and institutional groups. The age distribution in- 
dicates that it primarily involves children from 2 to 12 years of age, 
rarely having been reported in infants and adults. The incubation 
period has been estimated to be from 6 to 14 days. Signs of illness 
are largely those of rash with few accompanying symptoms and little 
fever. Three stages of rash have been reported, an intensely red 
eruption appearing first on the cheeks. Circumoral pallor is usually 
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evident next to the bright red rash. Small, discrete scattered lesions 
may occur on the forehead, chin and postauricular areas. The eruption 
fades rapidly in one to four days. In the second stage the rash appears 
as a maculopapular erythema symmetrically distributed on the upper 
and lower extremities. The rash tends to fade centrally, progressing 
to the extremities and giving a lacelike appearance. 

Epidemic typhus (see also p. 1008) is an acute infectious disease 
caused by Rickettsia prowazeki and characterized by high fever, head- 
ache, generalized aches and a maculopapular eruption. The rash ap- 
pears first on the trunk and subsequently spreads, involving the ex- 
tremities. The face, palms and soles are usually spared. In the second 
week the rash becomes petechial and ends up with brownish pigmenta- 
tion. It must be differentiated from other maculopapular eruptions, but 
particularly from meningococcemia with a petechial eruption, which 
begins early in the illness as a rule. 

ECHO viruses, Boston exanthem and ECHO virus type 9 in partti- 
cular, are responsible for maculopapular eruptions. These diseases will 
not be reviewed in this clinic in any detail, since they are considered 
elsewhere in this volume (p. 927). Nevertheless, because of the 
common association of a rash with Boston exanthem, caused by ECHO 
virus type 16, and illness caused by };CHO virus type 9 which also may 
be associated with a typical rash in a majority of the patients, a brief 
discussion of these diseases follows. 

There are 28 types of ECHO (enteric cytopathogenic human orphan) 
viruses, two of which are known to cause a maculopapular, pink or 
salmon-colored rash in some patients. ‘The macules in Boston exanthem 
are discrete, 1 mm. to 1 cm. in size, and appear on the face, chest and 
back, lasting 2 to 4 days. ‘The enanthem consists of raised red lesions 
on the soft palate, tonsils and uvula. 

ECHO virus type 9 causes a febrile illness concurrent with the rash. 
The exanthem, according to St. Geme and associates,”! lasted from 1 
to 7 days (average 2% days) in their cases. Eleven of 13 patients had 
a facial rash, which was limited to the cheeks in 5 subjects. The body 
and arms were involved in 9 of the 13 patients. They referred to the 
trash as rubelliform in appearance. A similarity between Boston exan- 
them and their cases due to ECHO virus type 9 was obvious to the 
authors. 


SUMMARY 


The rashes of the various viral exanthems and closely related entities 
may be at times clinically indistinguishable. Each disease has its 
characteristic features, however, and these may be delineated by a good 
past history of illnesses and immunizations. The type of prodromal 
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period, the features of the rash, and the presence of pathognomonic 
or other diagnostic signs, and finally laboratory diagnostic tests may be 
required to confirm an impression. 

The acute exanthems considered in this clinic are measles, rubella, 
exanthem subitum, erythema infectiosum, Boston exanthem (ECHO 
virus type 16) and ECHO virus type 9 infection. These must be 
differentiated from toxic and drug eruptions, typhus fever, and rarely 
the morbilliform eruption of infectious mononucleosis. The large 
group of papulovesicular eruptions such as chickenpox, smallpox, 
eczema herpeticum and vaccinatum, herpes zoster and rickettsialpoxes 
are considered in other clinics in this volume. 
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VARICELLA AND HERPES 


VIRUS INFECTIONS 


SAUL KRUGMAN, M.D. 


The causative agents of varicella and herpes virus infections have 
been classified with the Herpesvirus group.? Varicella-zoster virus has 
been named Ierpesvirus varicellae; herpes simplex virus is Herpesvirus 
hominis; and herpes B virus is called Herpesvirus simiae. ‘These viruses 
have many similarities and differences. 

Herpesvirus varicellae is the cause of two specific clinical syndromes 
~chickenpox and herpes zoster. Chickenpox is a benign, highly com- 
municable disease, occurring predominantly in children. In neonates, 
adolescents and adults it may be a severe and potentially fatal 
disease. *. 16. 1*. 1%. 31 "The disease is characterized by fever, malaise and 
a generalized papulovesicular, crusting eruption with lesions in various 
stages. Herpes zoster is seen predominantly in adults and less often 
in children. It is characterized by an inflammatory reaction of the 
dorsal-root ganglia. Clinically it is manifested by a papulovesicular 
cruption distributed along an area of skin supplied by sensory nerves. 
In contrast with varicella, the lesions are generally in the same stage, 
and constitutional symptoms are usually not present. 

Herpesvirus hominis is one of the most widely disseminated in- 
fectious agents of man. This fact is not generally appreciated because, 
unlike varicella, the majority of herpetic infections are inapparent.* 
Like chickenpox, however, the various clinical syndromes caused by 
herpes simplex virus are more common in children than adults. 

Herpesvirus simiae, a common natural parasite of monkeys, is 
biologically and antigenically related to herpes simplex virus.’ 24 Mon- 
keys acquire an inapparent infection which is associated with a carrier 
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state. Accidental inoculation, usually the result of a bite or scratch, 
is the usual mode of infection in man. In most cases a severe fatal 
encephalomyelitis ensues.‘* In recent years a large group of medical, 
laboratory and technical personnel have been subjected to the risk 
of infection with B virus because of their exposure to monkeys and 
monkey tissues in the manufacture of poliomyelitis vaccine. 


VARICELLA-ZOSTER INFECTIONS 


Characteristics of the Virus 


In the electron microscope, varicella-zoster virus resembles a round 
or brick-shaped body measuring approximately 210 by 243 millimicrons. 
Unlike herpes simplex virus, it has a limited host range. It has not 
been propagated in laboratory animals without the use of special 
impractical techniques such as the grafting of human skin on the 
chorioallantoic membrane of embryonated hens’ eggs. Weller®* propag- 
ated the virus in human embryonic tissue cultures. 

Viruses isolated from lesions of chickenpox and herpes zoster have 
been shown to be identical in size and shape.?* The cytopathic effect 
of varicella virus in tissue culture has been neutralized by zoster im- 
mune serum. The reverse is also true; zoster virus is neutralized by 
varicella immune serum. The two viruses cannot be distinguished by 
the fluorescein-tagged antibody test.** Microscopic examination of the 
varicella and herpes zoster vesicles reveals similar multinucleated giant 
cells and eosinophilic inclusion bodies.5 This impressive body of evi- 
dence indicates that varicella and zoster viruses are identical. 


Pathogenesis 


It has been postulated that the occurrence of varicella and zoster 
infections may be analogous to the occurrence of primary and recurrent 
herpetic infections. Varicella may represent the initial “primary” in- 
fection with the agent. Herpes zoster may represent the “recurrent” 
attack. In certain patients the virus may remain latent in the nerve 
cells until triggered by trauma, cold or other excitants. The resultant 
infection, like recurrent herpes, is characterized by a local vesicular 
eruption without systemic symptoms. This attractive hypothesis has 
not been proved as yet. 


Clinical Manifestations of Chickenpox 


The clinical course of chickenpox is illustrated in Figure 4+. The usual 
incubation period is 14 to 16 days. In children the illness begins with 
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low-grade fever, malaise and an exanthem which appears within 24 
hours. In adolescents and adults a prodromal period of fever, malaise 
and anorexia may precede the rash by one to two days. 

Tue ExantueM. The rash of chickenpox has a typical appearance, 
evolution and distribution. The initial lesion is a macule or maculo- 
papule which rapidly progresses to the vesicular stage. The vesicle is 
superficial and unilocular and surrounded by a red areola. As the 





Fig. 3. Lesions in various stages on face and neck of a patient with varicella. (From 
S. Krugman and R. Ward: Infectious Diseases of Children. 2nd ed. St. Louis, C. V. 
Mosby Company. ) 


vesicle dries, the red areola fades and a crust forms. The evolution 
from macule to papule to vesicle to crust may occur within eight hours 
or may be as long as two to three days. 

The lesions erupt in crops with the greatest concentration distributed 
on the trunk. In contrast with smallpox, the lesions are in various stages 
in any one anatomic area. Macules, papules, vesicles and crusts may be 
observed in close proximity (Fig. 3). Although the distribution is pre- 








* 
t 


884  VARICELLA AND HERPES VIRUS INFECTIONS 


dominantly centripetal, lesions are generally observed on the face 
scalp and extremities as well as the trunk. 

The severity of the exanthem may be variable. In the average case 
about three successive crops of lesions may appear over a three-day 
period. The entire spectrum may range from a single crop of a few 
scattered lesions to an extensive eruption covering the entire surface 
of the skin. Most of the lesions are crusted by the end of the first 
week and subsequently heal without scarring. Vesicles may scar if 
secondarily infected, traumatized or deeply situated in the skin. 

A local inflammatory reaction may modify the distribution and 
appearance of the rash. In an area of ammoniacal dermatitis the lesions 
may be significantly increased in number, but smaller in size than 
usual. 

Tue ENANTHEM. Vesicles appear on the mucous membranes of the 
mouth in most but not all cases of varicella. The more extensive the 
exanthem, the more likely the presence of an enanthem. The thin. 
walled vesicles rupture rapidly, and the lesions appear as shallow white 
ulcers 2 to 3 mm. in diameter. The greatest concentration of lesions is 
on the palate. Mucous membrane lesions may extend to involve the 
pharynx and esophagus. 

FEVER AND OTHER Symptoms. The temperature curve usually parallels 
the severity of the rash. With a minimal or sparse eruption the tem- 
perature is either normal or low-grade. With extensive involvement of 
the entire skin surface, fever up to 105° F. may persist for 7 to 10 days. 

Headache, malaise and anorexia are present during the febrile period. 
Pruritus is an annoying symptom during the vesicular stage of the 
disease. 

VARICELLA IN NEwsorn INFANts. Most newborn infants tolerate 
the infection well. The lesions are sparse, the temperature is normal, 
and recovery is uneventful. Rarely a fatality occurs as a result of an 
overwhelming infection with widely disseminated visceral lesions. 

VARICELLA IN ADOLESCENTS AND ADuLTs. Varicella, like poliomyelitis, 
hepatitis and other viral infections, is generally more severe in adults 
than in children. As a rule the fever is higher and more pro- 
longed, the constitutional symptoms are more severe, and the eruption 
is usually more extensive. Complications are observed more often in 
adults than in children. Of 30 cases of primary varicella pneumonia 
admitted to Bellevue Hospital, 28 occurred in adults (see Complica- 
tions). 


Complications 


Complications of varicella are rarely observed in children. Secondary 
bacterial infections of the skin may produce impetigo, furuncles or 
cellulitis. These infections are not common today. 
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Fig. 4. Varicella in a 24-year-old man, followed on the third day by severe cough, 
dyspnea, tachypnea, cyanosis and hemoptysis. A, Roentgenogram taken on fourth day 
of pneumonia, showing extensive nodular infiltrates throughout both lung fields. B, 
Appearance 8 days later; there was considerable clearing. (From S. Krugman, C. H. 
Goodrich and R. Ward. New England J. Med., Vol. 257.) 


Encepuatitis. The precise incidence is unknown, but encephalitis 
is estimated to occur in one of every 4000 cases of varicella. The symp- 
toms and signs of meningoencephalitis usually become apparent by 
the end of the first week or early in the second week after onset of rash. 
The manifestations may include fever, headache, nuchal rigidity, 
convulsions, stupor, coma or paralysis. Ataxia due to cerebellar in- 
volvement is a common finding in varicella encephalitis. The cere- 
brospinal fluid usually shows an increase in white cells, predominantly 
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lymphocytes, an increased concentration of protein and a normal 
sugar value. In one survey* complete recovery was reported in 80 per 
cent, evidence of brain damage in 15 per cent and death in 5 per cent. 

VaRICELLA PNEUMONIA. The clinical picture is striking. Within 
one to five days after appearance of rash there is an onset of cough, 
chest pain, dyspnea, tachypnea and possibly cyanosis and hemoptysis. 
Rales may or may not be present bilaterally. As a rule there is a paucity 
of physical signs in spite of the roentgen findings of extensive nodular 
densities over both lung fields (Fig. 4). The nodular areas frequently 
coalesce to form larger areas of consolidation. The leukocyte count may 
range between 4000 and 16,200 (Table 2), with a predominance of 
polymorphonuclear leukocytes. 

The course of the pneumonia may be variable. It may be mild 
with minimal cough, no respiratory embarrassment and roentgen evi- 
dence of clearing within one week. At the opposite end of the spectrum 
are the patients with severe respiratory distress, tachypnea, chest pain, 
hemoptysis, cyanosis, a febrile stormy course of one to two weeks’ 
duration and persistence of an abnormal x-ray for four to six weeks.1® 

During the past 4 years 30 patients with clinical and roentgen evi- 

dence of varicella pneumonia have been admitted to Bellevue Hospital. 
The diagnosis was confirmed pathologically in four cases at necropsy 
which revealed evidence of hepatitis as well as pneumonitis. The lung 
lesions contained typical eosinophilic inclusion bodies (Fig. 5). 
' A summary of the epidemiologic factors and clinical manifestations 
of the 27 cases is listed in Table 3. Only two patients were children, 
and both had leukemia. The 25 adults ranged between 20 and 82 years 
of age. The ratio of males to females was 21 to 6. The cases occurred 
predominantly during the winter and spring months. The pneumonia 
occurred within the first three days of onset of rash in the majority of 
cases. 

The frequency and severity of the various clinical manifestations 
are listed in Table 3. Among the 30 patients the illness was severe in 
10, moderate in 6 and mild in 14. Five patients died, four adults and 
one child. Two of the fatalities occurred in patients with pre-existing 
disease—one a child with leukemia, and the other an adult with 
Hodgkin’s disease. The remaining three fatalities occurred in adults 
who were normal before acquiring varicella. 

FataL VARICELLA ASSOCIATED WITH CORTICOSTEROID THERAPY. 
Severe, hemorrhagic, disseminated varicella infection has been reported 
by Haggerty and Eley™ in a group of children on steroid therapy. 


The classic case of chickenpox can be diagnosed clinically with ease. 
Virus isolation and serologic tests are rarely necessary for confirma- 








am 


888 | VARICELLA AND HERPES VIRUS INFECTIONS 





Fig. 5. Microscopic sections from 44-year-old man who died of pulmonary edema 
after 5 days of hemorrhagic varicella associated with severe right upper quadrant pain, 
cough, dyspnea, tachypnea, cyanosis and hemoptysis, showing interstitial mononuclear 
cell infiltration and fibrinous exudate in the alveoli of the lung (A), intranuclear 
inclusion bodies in the lung (B), a multinucleated cell, with intranuclear inclusions, 
in the skin (C), and a typical focus of necrosis in the liver (D). (From S. Krugman, 
C. H. Goodrich and R. Ward. New England J. Med., Vol. 257.) 
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rABLE 3. Summary of Epidemiologic and Clinical Manifestations of 30 Cases of 
Primary Varicella Pneumonia 

















Age . Range: 4-82 years 
Mean average: 33 years 
(Only 2 children—both with leukemia, 4 and 6 years) 
Sex..... Male: 22 
Female: 8 
Season.... .Jan.-Mar.: 15 
Apr.-June: 14 
Oct.-Dec.: 1 
Day of onset of cough. First: 5 
Second: 15 
Third: 7 
Fourth and fifth: 3 
Clinical manifestations: Severe Moderate Mild None 
cough. 11 7 12 — 
dyspnea 10 6 3 8 
cyanosis. 6 3 2 17 
hemoptysis 4 5 5 13 
rales. 3 9 8 8 
roentgen findings. 8 11 10 - 





White blood cell count 


.Range: 4000—16,200 


Mean average: 8600 





Complications. 


Hepatitis: 4 

Pleural effusion: 3 
Pulmonary abscesses: 2 
Subcutaneous emphysema: | 
Gastric ulcers: 1 





Deaths 


. Pulmonary edema: 1 


Pulmonary abscesses, gastric ulcers: 1 
Hepatitis: 3 

Pulmonary abscesses, Hodgkin’s disease: 1 
Leukemia: 1 





From S. Krugman and R. Ward: Infectious Diseases of Children. 2nd ed. St. Louis, 


C. V. Mosby Company. 


tion. The identification of varicella is not a routine laboratory procedure 


as yet. 


Differential Diagnosis 


Varicella may be confused with smallpox, eczema vaccinatum or 
herpeticum, rickettsialpox, zoster, impetigo, papular urticaria and other 
conditions associated with a papulovesicular eruption. 

SMALLPox. As indicated in Figure 6, the prodromal period in chicken- 
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pox is short (one day or less); in smallpox it is about three days and 
is associated with severe constitutional symptoms. Other differential 
points include the following: 

1. Lesions of varicella are superficial and appear in crops with rapid 
evolution from macule to papule to vesicle to crust with a centripetal 
distribution; smallpox lesions are more deep-seated, centrifugally dis- 
tributed (Fig. 7), in the same stage in a particular anatomic area, and 
a slow (five to six days) evolution of papule to vesicle to pustule to 
crust. (2) Biopsy of a varicella vesicle reveals the presence of eosino- 
philic inclusion bodies; in smallpox the inclusion bodies are characteris- 
tically cytoplasmic (Guarnieri bodies). (3) Smallpox vesicular fluid 
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Fig. 6. Schematic diagrams illustrating the differences between 4 acute exanthems 
characterized by papulovesicular eruptions. (From S$. Krugman and R. Ward: Infec- 
tious Diseases of Children. St. Louis, C. V. Mosby Company. ) 


is infective for the rabbit and chick embryos; it produces a keratocon- 
junctivitis in the rabbit and plaques on the chorioallantoic membrane 
of embryonated eggs; varicella vesicular fluid is not infective for these 
animals. (4) Material from a smallpox lesion may be used as antigen for 
a specific complement fixation test; varicella vesicular fluid is not anti- 
genic. (5) Large multinucleated giant cells may be detected in the 
Giemsa-stained smear of the base of a varicella vesicle, but not a small- 
pox vesicle. 

Eczema HerpeticuM or Vacctnatum. Differential points include 
(1) a history of exposure to vaccinia or herpes simplex virus, i.e. by 
smallpox vaccination, exposure to a vaccinated person or to a person 
with a “fever blister’; (2) concentration of lesions chiefly at the sites 
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of eczema; and (3) absence of mucous membrane lesions. As indicated 
in Figure 6, the temperature is generally higher and more prolonged 
in eczema vaccinatum than in chickenpox. Virus isolation and serologic 
tests may have to be done to identify either herpes simplex or vaccinia 
virus. 
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Fig. 7. Schematic drawings illustrating the differences in the distribution of the 
rashes of chickenpox and smallpox. (From S. Krugman and R. Ward: Infectious 
Diseases of Children. St. Louis, C. V. Mosby Company. ) 


RIcKETTsIALPox. As shown in Figure 6, rickettsialpox is characterized 
by the following triad of signs and symptoms: (1) a primary lesion or 
eschar located anywhere on the body; (2) the occurrence of an in- 
fluenza-like syndrome; and (3) the development of a generalized papulo- 
vesicular eruption. A rickettsialpox complement fixation test will help 
differentiate the two diseases. 

Impetico. Lesions of impetigo differ from varicella in appearance 
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and distribution. The lesions do not appear in crops, do not involve 
the mucous membranes of the mouth, and are rarely associated with 
constitutional symptoms. Impetigenous lesions, vesicular at first, rapidly 
progress to the pustular and crusting stages. The rash is located chiefly 
in areas which are easily scratched. 

PapuLaR UrticartiA. The lesions are not present on the scalp or in 
the mouth, constitutional symptoms are usually absent, and the ma- 
jority of lesions are papular, not vesicular. 

Herpes Zoster. Although varicella and zoster are undoubtedly caused 
by the same virus, the disease syndromes vary considerably. The vesicles 
of zoster are grouped in one stage along the sensory distribution of 
an affected nerve. The vesicles dry, crust and desquamate after a period 
of two weeks. Constitutional symptoms are usually absent, and the 
disease is more apt to occur in adults than in children. 


Treatment of Chickenpox 


The disease is self-limited. Symptomatic treatment includes aspirin 
for high fever or severe constitutional symptoms and local antipruritic 
ointments and oral antihistamines for severe itching. 

ENCEPHALITIS. The recommendation of corticosteroids for the treat- 
ment of encephalitis creates the dilemma of using an agent which 
has been incriminated in cases of fatal hemorrhagic varicella. The 
timing, however, seems to be important. The untoward effects have 
been observed chiefly in situations in which varicella has occurred in 
a child on corticosteroid therapy. Administration of steroids after onset 
of varicella is less apt to have a deleterious effect. The indications for 
the use of corticosteroids are not clear-cut and must be individualized. 

VaRICELLA Pneumonia. Antimicrobial drugs are ineffective and do 
not affect the course of the pneumonia. Oxygen is indicated for 
cyanosis and digitalis for heart failure. 

In isolated case reports*: ?° it has been suggested that corticosteroids 
may be beneficial for the treatment of varicella pneumonia. Only one 
of our patients was treated with steroids (Case 2, Table 2). His 
subsequent death was attributed to a superinfection. Necropsy revealed 
a mixed bacterial and mycotic (aspergillus) pneumonia with multiple 
pulmonary abscesses and gastric ulcers. Similar serious untoward reac- 
tions to therapy with corticosteroids were reported by Good et al.” 

INDICATIONS FOR GAMMA GtosuLin. Neither convalescent serum nor 
gamma globulin will effectively prevent chickenpox. The disease has 
been modified and attenuated by large doses (0.2 to 0.3 ml. per pound 
of body weight).?*: 8° At present it would be advisable to administer 
gamma globulin to the following special susceptible persons: (1) 
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premature and newborn infants, (2) children on corticosteroid therapy, 


and (3) adults. 


HERPES SIMPLEX VIRUS INFECTIONS 


Characteristics of the Virus 


Herpesvirus hominis appears in the electron microscope as a spherical 
or doughnut-shaped body. It has an estimated diameter of about 100 
to 175 millimicrons. Unlike Herpesvirus varicellae, it has a wide host 
range, including a variety of animals and tissue culture cells. This 
virus can be propagated in the rabbit, mouse, guinea pig, cotton rat, 
hamster and chorioallantoic membrane of the chick embryo. It will 
multiply readily in human kidney, human carcinoma (HeLa) and 
rabbit cornea tissue culture cells. 

Inoculation of herpes simplex virus produces a keratoconjunctivitis 
on a rabbit’s cornea, characteristic plaques on the chorioallantoic mem- 
brane of embryonated hens’ eggs and cytopathic changes in tissue 
culture. Histologic examination of the lesions reveals type A intranu- 
clear inclusion bodies. 


Pathogenesis and Pathology of Herpes Simplex Virus Infections 


A susceptible person, without antibodies, generally acquires a primary 
infection after exposure to herpes simplex virus. Neutralizing anti- 
bodies, detected during convalescence, persist for life. In the majority 
of instances the primary infection is inapparent; consequently it is 
not recognized. In rare instances the virus induces a disease with 
clinical manifestations which are dependent upon the portal of entry. 

It has been postulated that the initial infection is followed by a 
carrier state with the virus latent in the tissues for life. Subsequently 
a recurrent infection may be provoked by a variety of precipitating 
factors such as fever, ultraviolet light, gastrointestinal upsets, men- 
struation and even psychic upsets. With subsidence of the recurrent 
infection there is a return to the carrier state with the possibility of 
future recurrent attacks. 

The histologic findings of the lesions of both primary and recurrent 
herpetic infections are identical. They consist in “ballooning degenera- 
tion” of the epithelial cells, and formation of multinucleated giant 
cells and eosinophilic intranuclear inclusion bodies. 

Primary infections are characterized by fever, constitutional symp- 
toms, the characteristic local lesion and the development of neutralizing 
antibodies. Recurrent infections occur in persons with antibodies and 
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are characterized by a local vesicular eruption and absence of fever 
and constitutional symptoms. 


Clinical Manifestations of Primary Herpetic Infections 


The clinical manifestations of a primary infection with Herpesvirus 
hominis are dependent in great part upon the portal of entry of the 
virus. The following herpetic infections usually occur singly, but may 
occur in combination:*°: °* gingivostomatitis, vulvovaginitis, eczema 
herpeticum, traumatic herpes, keratoconjunctivitis, meningoencepha- 
litis, viscer:l herpes. 

Acute Herretic Gincivostomatitis. Involvement of the mucous 
membranes of the mouth is the most common clinical manifestation. 
The illness begins with fever, irritability, anorexia and sore mouth. The 
gums are reddened and swollen and bleed easily. Herpetic lesions 
involve the mucous membranes of the oropharynx. Shallow white 
ulcers, 2 to 3 mm. in diameter, appear on the tongue, buccal mucosa, 
palate and fauces. The disease usually begins as a gingivostomatitis 
and subsequently progresses posteriorly to involve the tonsillopharyn- 
geal area. Occasionally the reverse may occur, the first manifestation 
of the infection being a herpetic tonsillitis, followed later by a gingivo- 
stomatitis. 

The clinical manifestations of herpetic gingivostomatitis vary con- 
siderably in severity and duration. A mild infection may be charac- 
terized by a low-grade fever, minimal constitutional symptoms, a 
paucity of lesions and improvement within five to seven days. On the 
other hand, a severe infection may be associated with hyperpyrexia, 
extensive bleeding lesions of the oropharynx, dehydration, acidosis 
and a course which lasts for about two weeks. 

Acute Herretic Vutvovacinitis. The illness usually begins with 
fever, malaise, dysuria and herpetic lesions in the perineal area. The 
vulvovaginal area is reddened and edematous and covered with shallow, 
white ulcers 2 to 4 mm. in diameter. Frequently the lesions coalesce to 
form larger ulcers (Fig. 8). The inguinal lymph nodes are enlarged 
and tender. The acute symptoms subside within a week, the lesions 
become crusted by the end of the second week, and healing is complete 
by the end of the third week.’ 7 

Eczema Herpeticum. This serious, potentially fatal syndrome re- 
sembles eczema vaccinatum (Fig. 9). It is a primary herpetic infection 
in a child with eczema or atopic dermatitis. The disease begins abruptly 
with high fever, irritability, and restlessness accompanied by a vesicular, 
pustular and crusting eruption. 

The crops of lesions are concentrated chiefly on the eczematous 
skin. The normal skin may also be involved, but to a less degree. The 
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Fig. 8. Primary herpetic vulvovaginitis in an infant. Note discrete and coalescent 
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lesions may appear in crops over a period of a week, becoming crusted 
within a few days. Thus the rash resembles the lesions of varicella in 
appearance, but not in distribution. The course of a typical case is 
illustrated in Figure 6. 

Traumatic Herpes. A traumatized area of skin in a_ susceptible 
child may be infected with herpes simplex virus. The illness usually 
begins with fever, constitutional symptoms and a vesicular eruption 
over the site of the injury. Regional lymphadenopathy is commonly 
present. The fever subsides within a few days, and the lesions clear 
by the end of the second week. This disease may be induced by a 
sympathetic parent who has “kissed” the injured site to reassure the 
child. This is an ideal way to inoculate the wound with herpes simplex 
virus. 

Acute Herretic Keraroconyunctivitis. Infection of the eye with 
Herpesvirus hominis is a potentially serious but fortunately rare mani- 
festation of herpetic infection. Fever and constitutional symptoms to 
a variable degree accompany the keratoconjunctivitis. The involvement 
is usually unilateral. Preauricular adenopathy is common. The con- 
junctiva is reddened and edematous, and the cornea has a hazy ap- 
pearance. The edema usually closes the eyelids, which may be involved 
by discrete vesicles. A purulent and membrane-like exudate is 
present.12: 29 

A mild infection confined to the conjunctiva usually clears com- 
pletely in about two weeks. With superficial corneal involvement 
typical dentritic ulcers may develop and cause a serious impairment of 
sight. Significant scarring is a common consequence of such deep in- 
volvement as diskiform keratitis, hypopyon keratitis or iridocyclitis. 

Acute Herpetic MENINGOENCEPHALITIS. Central nervous system in- 
volvement with herpes simplex virus is rare. The syndromes induced 
by a primary herpetic infection may range from a benign aseptic men- 
ingitis to a rapidly fatal type of encephalitis, death occurring within 
one to two weeks.!:** The illness begins with fever, headache, 
somnolence and possibly stupor. In the encephalitic type of disease 
convulsions are common. The cerebrospinal fluid usually shows an 
increase in white cells, chiefly lymphocytes; the protein is usually in- 
creased, but the concentration of sugar is normal. 

The course and prognosis of the disease are dependent upon the 
site and extent of involvement. 

DissEMINATED VISCERAL Herpetic Inrection. This highly fatal, 
rare herpetic infection occurs chiefly in premature and newborn 
infants. 21; 35 [cterus and hepatosplenomegaly associated with either 
fever or hypothermia are observed at the end of the first week of life. 
Anorexia, vomiting, progressively increasing jaundice, lethargy, respira- 
tory distress, cyanosis and circulatory collapse follow. At autopsy widely 
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disseminated focal lesions are observed in the viscera. Type A intranu- 
clear inclusion bodies are observed microscopically. Herpes simplex virus 
can be isolated from the viscera. 

Recurrent Herpes Simpcex Inrections. Recurrent herpetic infec- 
tions are common. In contrast with primary infections, the recurrent 
types are milder and more benign. ‘The local lesions are not accom- 
panied by fever and constitutional symptoms. 

Herpes labialis is the most common type of recurrent infection. Other 
recurrent infections include vulvovaginitis, keratoconjunctivitis and 
traumatic herpes. 


A vesicular exanthem or enanthem should arouse suspicion of a 
diagnosis of Herpesvirus hominis infection. The presence of fever and 
constitutional symptoms points to a primary infection. The diagnosis 
can be confirmed by virus isolation, and serologic and histologic studies. 

IsoLATION OF Herpes StmpLex Virus. The method of identification 
of the virus will depend upon the available facilities. As indicated 
previously, the agent may be propagated in a variety of animal species 
and tissue cultures. The following diagnostic procedures may be used: 
(1) inoculation of the scarified cornea of a rabbit. Material containing 
herpes simplex virus will induce a_ keratoconjunctivitis. Histologic 
examination of the corneal cells will reveal the typical eosinophilic in- 
clusion bodies. (2) Inoculation of the chorioallantoic membrane of 
the chick embryo. Herpesvirus hominis produces small, oval plaques 
which are grossly and microscopically different from the large, round 
plaques produced by vaccinia virus. 

SEROLOGIC ‘Tests FOR Herpes StmpLex INrecrion. Neutralizing and 
complement-fixing antibodies appear by the end of the first week of 
illness. ‘The antibody titer rises progressively thereafter. Consequently, 
paired samples of acute and convalescent serums should be examined 
for a significant rise in antibody titer. 

Histotocic Evipence OF Herpes Srmpcex Inrections. The diagnosis 
may be reinforced by the demonstration of multinucleated giant cells, 
ballooning degeneration of epithelial cells aad eosinophilic intranu- 
clear inclusion bodies in a biopsied lesion. These findings are also 
manifestations of varicella-zoster, but not of smallpox and vaccinia 
lesions. 


Differential Diagnosis of Herpes Simplex Infections 


Acute Herpetic Grncivostomatitis. This herpetic infection can 
usually be identified with ease because of the characteristic clinical 
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picture. Laboratory confirmation is rarely needed. It is usually confused 
with herpangina and acute membranous tonsillitis. 

Herpangina. This infection is caused by Coxsackie virus, group A. 
The lesions of herpangina and herpes simplex stomatitis have the same 
appearance, but a different distribution. In herpangina, gingivitis does 
not occur and the lesions are chiefly confined to the anterior faucial 
and palatal areas. In herpetic infections gingivitis is a typical manifesta- 
tion along with tongue, buccal mucosa, palatal and tonsillar involve- 
ment.?° 

Acute Membranous Tonsillitis. Herpetic involvement of the ton- 
sillar area may simulate acute membranous tonsillitis associated with 
streptococcal infections, diphtheria, infectious mononucleosis and other 
infections. Early clinical differentiation is difficult when the herpetic 
lesions begin on the tonsillar area. Within a day or two, however, the 
lesions appear on the gingiva, buccal mucosa, tongue and palate. 

Acute Herpetic Vutvovacinitis. A variety of infections may simu- 
late herpetic vulvovaginitis. Virus isolation and serologic and culture 
techniques may be required to differentiate ammoniacal dermatitis 
with secondary infection, gonorrheal, diphtheritic or monilial vulvovag- 
initis, accidental vaccination with vaccinia virus, and impetigo. 

EczeMA HerpeticuM. Eczema vaccinatum, varicella, smallpox and 
eczema with secondary infection must be considered in the differential 
diagnosis. 

Eczema Vaccinatum. Clinical differentiation is difficult. A history 
of smallpox vaccination or of contact with a vaccinated person or with 
a person who has a fever blister would be helpful. In the absence of 
this information virus isolation and serologic tests would be necessary 
to identify the causative agent. 

Varicella and Smallpox. These two diseases may resemble eczema 
herpeticum. Differential diagnosis is discussed on page 889. 

Eczema with Secondary Infection. Fever and constitutional symp- 
toms are more commonly associated with herpetic infections than with 
secondarily infected eczema. 

Traumatic Herpetic Inrections. These lesions may be clinically 
indistinguishable from traumatized areas of the skin with secondary 
infection. They resemble lesions of zoster, also. The diagnosis can be 
established by virus isolation and serologic tests. 

Acute Herpetic Keratoconyunctivitis. The syndrome of unilateral 
conjunctivitis with preauricular adenitis, known as Parinaud’s syndrome, 
may be caused by Newcastle disease virus, type 8 adenovirus, and 
tuberculosis. Clinical differentiation may be difficult. Laboratory proce- 
dures may be required to identify the causative agent. 

Acute Herpetic MENINGOENCEPHALITIS. Virus isolation and serologic 
tests are necessary to differentiate herpetic infections of the central 
nervous system from infections caused by the following viruses: polio- 
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myelitis, Coxsackie, ECHO, mumps, lymphocytic choriomeningitis, 
arbor and others. Clinical differentiation is impossible in most cases. 


Epidemiology of Herpes Simplex Infections 


Primary herpetic infections occur most often in infants and preschool- 
age children. The attack rate is highest in the one- to 4-year age 
group. Infants under six months of age are probably protected by 
passively acquired antibody. Males and females are equally susceptible. 
Children from lower socio-economic groups have the highest incidence 
of infection. The opportunity for dissemination of the virus is ob- 
viously greater under conditions of crowding. Virus is present in the 
saliva, skin lesions and stools of patients with the infection. 

Herpetic infections are worldwide in distribution. Epidemics of 
primary infections are not observed because most infections are clinically 
inapparent. 


Treatment of Herpetic Infections 


Antimicrobial drugs have no effect on the course of herpetic infections 
and usually are not indicated except for cases of eczema herpeticum 
with secondary bacterial infection. 

Treatment is chiefly supportive. Infants with extensive involvement 
of the mouth may refuse fluids, become dehydrated and require 
parenteral therapy. Irritating foods and liquids such as citrus juices 
should be avoided. Cold and especially bland fruit juices, such as 
pear and apricot, are fairly well tolerated. 

Local treatment of the mouth lesions is usually unsatisfactory. 
Topical or systemic cortisone is contraindicated in herpetic kerato- 
conjunctivitis. The use of corticosteroids has been shown to facilitate 
dissemination of the virus in the eye with subsequent scarring and, in 
some cases, perforation.”® 


HERPES B VIRUS INFECTION 


Herpes B virus (Herpesvirus simiae) was first isolated by Sabin and 
Wright** in 1934. They recovered the agent from the brain of a labora- 
tory worker who died of an encephalomyelitis following a monkey bite. 
The few cases reported in man have been associated with accidental 
inoculation of monkey saliva or tissues. 


Characteristics of Herpes B Virus (Herpesvirus Simiae) 


B virus resembles herpes simplex virus in shape, size and host range. 
It appears as a sphere with a dense center and has a diameter of 120 
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to 190 millimicrons. It can be propagated in rabbits, young mice and 
chicks. The virus will produce plaques on the chorioallantoic mem- 
brane of embryonated hens’ eggs and cytopathic changes in tissue 
cultures of monkey and rabbit kidney and HeLa cells. 

B virus and herpes simplex virus have a close antigenic relation. 
Herpesvirus simiae antiserum will neutralize Herpesvirus hominis, but 
the reverse does not usually occur. In a case reported by Nagler’® a 
fatal B virus infection was not prevented by neutralizing antibodies 


against herpes simplex virus. 


Pathology 


The brain and spinal cord are extensively involved in the encephalo- 
myelitis. There is histologic evidence of perivascular mononuclear cell 
infiltration, demyelination and intranuclear inclusions. The involve- 
ment may be widespread with focal necrotic lesions present in the 
spleen, liver, adrenal glands and lymph nodes. 


Clinical Manifestations 


The incubation period has varied from 10 to 20 days. The symptoms 
are dependent on the site of central nervous system involvement. They 
may be predominantly encephalitic, myelitic or a combination of both. 
The myelitis is characteristically of the ascending type and is usually 
followed by respiratory paralysis. ‘he cerebrospinal fluid shows a lym- 
phocytic pleocytosis and an increased concentration of protein. ‘The 
sugar concentration is normal. Death ensues within a few days or 


weeks. 


Treatment 


Breen et al.* have reported a recovery following adrenal corticosteroid 
therapy. In view of the high fatality rate, it should be worth while 
trying this treatment. 

Persons exposed to monkeys or monkey tissues must take all precau- 
tions to avoid bites, scratches and contamination of open skin lesions 
with saliva or other potentially infected tissues. Protective gloves, arm 
shields, overalls and face shields should be available when needed. 
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THE COXSACKIE VIRUSES 


EDWARD C. CURNEN, M.D. 


The Coxsackie viruses, together with the polioviruses and the ECHO 
(enteric cytopathogenic human orphan) viruses, constitute a large 
aggregation of filtrable agents now designated the enteroviruses.® ‘These 
viruses, which have many features in common, inhabit the human 
intestinal tract and appear to be natural parasites of man. The entero- 
viruses are generally, but not uniformly, small in size; they are rela- 
tively resistant to common antiseptics and are unaffected by anti- 
microbial drugs. They are widely distributed and are encountered most 
frequently during the warmer seasons of the year, and some have been 
shown to cause human disease. All the enteroviruses have individual 
identity, and representatives of the three component groups have 
characteristic, but not entirely distinctive, features. 

It is now evident that there are exceptions to the original criteria 
for the classification of viruses in these three groups. For example, 
individual strains of poliovirus almost completely lose the capacity to 
cause neurologic lesions in monkeys after attenuation by adaptation in 
other hosts, whereas some ECHO and Coxsackie viruses induce in 
monkeys paralysis and lesions typical of poliomyelitis. Moreover, some 
strains of Coxsackie serotypes induce disease in suckling mice only 
after passage in tissue culture, and viruses serologically identified as 
ECHO types 9 and 10 are in varying degrees pathogenic for suckling 
mice.}2 

It appears, also, that enteroviruses derived from human sources, 
which have been studied most extensively to date, are not the only 
members of this large family. Counterparts of human enteroviruses 
inhabit the alimentary tract of simian, bovine and other mammalian 
hosts, and the possible significance of these agents in relation to disease, 
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either in their natural habitat or in man, has not yet been fully 
elucidated. 

Viruses of the Coxsackie group were first encountered in 1947 by 
Dalldorf and Sickles.° These investigators, seeking an experimental 
host more readily available than monkeys for the propagation of polio- 
viruses, injected suspensions of feces from two boys acutely ill with 
paralysis into suckling mice. Efforts to recover poliomyelitis virus by 
this technique were unsuccessful, but, unexpectedly, a filtrable agent 
was encountered which induced paralysis and extensive damage to 
skeletal muscle in suckling mice, but not in mature mice. This virus, 
now classified as Coxsackie virus group A type |, appeared to be dif- 
ferent from others then known to exist. No claim was made, however, 
that it had caused the paralytic disease in the boys from whom strains 
had been recovered; indeed, poliovirus was subsequently recovered by 
conventional methods from both patients.!? 

In the following year, by using the technique of Dalldorf and Sickles, 
strains of virus pathogenic for suckling mice were recovered repeatedly 
from the feces of representative patients studied during an epidemic 
of “aseptic meningitis” in New England when paralytic disease was 
notably inconspicuous.® °° Among the patients from whom the virus 
was recovered homologous neutralizing antibody was demonstrated in 
the serum of some, and tests in monkeys with fecal specimens for the 
presence of poliovirus gave uniformly negative results. The agent re- 
covered from these patients, which differed antigenically and in other 
respects from the one encountered earlier by Dalldorf and Sickles, was 
later designated Coxsackie virus group B type 1. Subsequently numer- 
ous strains representing additional serotypes were recovered from sick 
or well persons in various parts of the world, and also from specimens 
of feces, sewage, and flies which in some instances had been collected 
years earlier and preserved in a frozen state.’* °° These agents were 
designated the “Coxsackie viruses,” a term derived from the name of 
the town in New York state where the first strains were encountered.” 

Dalldorf classified the Coxsackie viruses into groups A and B on the 
basis of the histopathologic changes which develop after injection into 
newborn mice.!! In these animals group A viruses induce flaccid paraly- 
sis, and on microscope examination, destructive and regenerative altera- 
tions are seen in skeletal muscle. Group B viruses cause tremors, 
spasms and spastic paralysis with focal damage to skeletal muscle and 
also diffuse encephalomyelitis, necrosis of the interscapular (brown) 
fat pads, and frequently myocarditis, hepatitis and pancreatitis. Some 
strains produce pancreatitis in mature mice.*® °7. °S 

Groups A and B are further subdivided into antigenically distinct 
serotypes. At present over 19 types are included in group A and 6 types 
in group B. Strains of each type can be identified and differentiated by 
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neutralization and complement-fixation tests with specific immune serum 
prepared in experimental animals and also by evidence based on the 
development of active immunity. In man, as in laboratory animals 
which survive, circulating antibodies can usually be detected within a 
period of two weeks following infection or the onset of symptoms. 

Some, but not all, of the Coxsackie viruses have been found to be 
associated in the human host with a variety of acute, usually self- 
limited, forms of disease. Current classification of the Coxsackie 
viruses and the clinical disorders which appear to be caused by them 
are summarized in ‘Table 4. 


TABLE 4. Classification of Coxsackie Viruses and Associated Diseases 


GROUP NUMBER OF ASSOCIATED DISEASE AND RELATED TYPES OF VIRUS 
TYPES 





A 19+ Herpangina—types 2, 4, 5, 6, 8, 10 
Aseptic meningitis—types 7, 9 
Paralysis (infrequently )—types 7, 9 
Exanthem—type 16 
Undifferentiated febrile illness—types associated with her- 
pangina, aseptic meningitis, and probably others 





B 6 Pleurodynia—types 1 to 5 
Aseptic meningitis—types 1 to 6 
Paralysis (infrequently)—types 3, 4, 5, and probably others 
Severe systemic infection (myocarditis and meningoencephalitis) 
in newborn infants—types 2, 3, 4, 5 
Pericarditis, myocarditis—types 2, 3, 4, 5, and probably others 
Undifferentiated febrile illness—probably types 1 to 6 


PROPERTIES 


The Coxsackie viruses have in common the capacity to induce fatal 
disease with paralysis and destructive lesions of skeletal muscle in 
suckling mice and hamsters. Although other hests are susceptible, the 
experimental disease has been studied most extensively in mice.'* In 
these animals infection can be established by several routes of injec- 
tion and, to a less extent, by oral administration. ‘The pattern of 
response varies considerably, depending upon the mode of infection, 
the age of the mice and the strain of virus used. Susceptibility is 
usually greatest within the first few days of life and diminishes rapidly 
thereafter, although some strains have been adapted to produce disease 
in adult mice. During the acute infection, virus is recoverable most 
readily from skeletal muscle, but also from blood and other organs. 

Studies of Coxsackie viruses in animals other than mice have not 
been extensively pursued. Strains of A7, Al4 and B2 have been found 
to induce in monkeys lesions of the central nervous system resembling 
those of poliomyelitis.'* *» ™ A virus recovered in Russia from children 
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with paralysis was at first thought to be a new poliovirus,* but was later 
identified as Coxsackie A7 virus.!*: *!#° Other Coxsackie viruses have 
been found to cause mild or inapparent infection and occasionally 
lesions of the central nervous system in monkeys or chimpanzees. Only 
2 types of Coxsackie viruses, A2?* 2 6 and A8, have been propagated 
in embryonated eggs; and types A2 and A4 have been grown in cultures 








Fig. 10. An electron microscopic picture of a thin section showing 2 crystals of 
Coxsackie virus within the vacuolated cytoplasm of a HeLa cell. Magnification: 
40,000 x. (Inset) This picture shows a small crystal composed of dense, spherical 
viral particles. The linear array on the left results from superimposition of virus within 
the section. Magnification: 300,000 x. (C. Morgan, C. Howe and H. M. Rose: 
way Crystals of Coxsackie Virus Viewed in the Electron Microscope. Virology, 

ol. 9.) 
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of chick cells. All six types of Coxsackie B virus multiply and are 
cytopathogenic in cultures of trypsinized monkey kidney cells; some 
can be propagated also in cultures of other normal or malignant mam- 
malian cells.‘ Coxsackie B6 virus is distinctive in that it does not 
produce cytopathic effects in human cell lines known to support 
growth of group B viruses types 1 to 5.8? Only about one third of the 
group A viruses, types 9, 11, 13, 15 and 18, have been found to be 
cytopathogenic in tissue cultures.* Apart from the characteristics of 
the media used, the success of propagation of Coxsackie viruses in 
tissue culture appears to be influenced by the strain as well as the 
type of virus used. 

Coxsackie viruses are relatively small. The size of virus particles of 
several different types of groups A and B has been estimated by 
methods of ultrafiltration, centrifugation and electron microscopy. 
Although Coxsackie viruses of all types are not identical in size, they 
appear to be remarkably uniform spheroid particles approximately 
25 to 30 millimicrons in diameter.‘* An A10 strain has been purified* 
and crystallized** and, as shown in Figure 10, viral particles of a B5 
strain have been observed in crystals within the cytoplasm of infected 
HeLa cells.5* 

Coxsackie viruses are unusually stable. Infected materials can be 
preserved for long periods at —20° to —70° C. and for many days at 
room temperature without significant loss of viral activity. They 
are relatively resistant to heat, especially when suspended in milk or 
cream. Like polioviruses, these agents withstand exposure to a wide 
range of pH. Strains have remained active after treatment with ether, 
ethanol (70 per cent), lysol (5 per cent) and various antimicrobial 
drugs. These viruses are inactivated, however, by tenth-normal hydro- 
chloride or formaldehyde (0.3 per cent).' 


EPIDEMIOLOGY 


Coxsackie viruses have been encountered in practically all populated 
areas of the world. They have been detected in persons of both sexes 
of different races, and more frequently in children than in adults. 
Irrespective of group or type, they have been more prevalent during 
the warmer seasons of the year. All Coxsackie viruses have been ob- 
tained directly or indirectly from human sources; no natural reservoirs 
of these agents have been found other than those attributable to man. 
Like other enteroviruses, Coxsackie viruses have been recovered most 
commonly from human feces and pharyngeal swabbings, and also from 
sewage and flies. It is not unusual for more than one enterovirus to be 
recovered from the same fecal source. Strains of group B types 1 to 5% 
and of group A type 9"*: 2° have also been demonstrated in the cerebro- 
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spinal fluid of patients with aseptic meningitis. The detection of a 
Coxsackie virus in blood, urine or bone marrow has been reported 
infrequently, perhaps in part because virus has not been sought dili- 
gently from these sources.** Virus in relatively high titer has been 
recovered from the heart, brain and other organs of infants who died 
of infection with a group B virus.’ 36 3% 42, 43, 44, 55, 63, 72, 73, 77, 78 Ad- 
ditional indirect evidence of the presence of Coxsackie viruses has 
been afforded by the demonstration in human serum of antibodies 
against numerous individual types. ‘The incidence of antibodies to 
individual serotypes has been found to increase with advancing age.'! 
In successive years there have been noteworthy variations in the 
occurrence of infection by different types. For example, Coxsackie B1 
virus, which was prevalent in New York and New England during 
1947 and 1948,® 1% 458! has been encountered in this country only 
sporadically since that time and not at all in our own experience since 
1949 (see Table 5). On the other hand, Coxsackie B5 virus was appar- 





TABLE 5. Recovery of Group B and A9 Coxsackie Viruses in North Carolina 








YEAR NUMBER OF PATIENTS 
AD Bi B2 B3 B4 B5 
I eo S.Sd x 6c ue vars 0 0 0 2(2) 2( 2) 0 
1954... 3(3) O 0 0 3( 2) 0 
1955... 3(2) 0 2( 1) 0 1( 1) 0 
1956.. 0 0 0 2(2) 2( 2) 1( 1) 
: 1957 .1(1) 0 0 0 11( 4) 137( 96) 
1958. 0 0 0 4(0) 4 1) 4( 0) 
ee ee 0 0 13(10) 0 1( 1) 9( 9) 
rae resi gta sees ees 7(6) 0 15(11) 8(4) 24(12) 151(106) 





( ) =number with aseptic meningitis or polio-like disease. 


ently widely distributed in different areas of the United States and 
Canada during 1956, 1957 and 1958, although previously it had been 
noted infrequently.” #7: > The existence of another group B virus, 
type 6, was reported in 1960 by Hammon, who found the first ot 
several strains in feces collected in 1953 from a healthy American in i 
the Philippines. He also mentioned that two strains were isolated | 
recently by Hummler in Philadelphia from children with aseptic 
meningitis.*? 

Additional and more precise information is needed to establish the 
incidence of infection by individual types according to age, sex, race, 
season, year and geographic location. Continued use of suckling mice 
as well as different lines of cells in tissue culture is required for pursuit 
of these studies, especially of infection with group A viruses, since 
many of the latter will be overlooked if tissue culture techniques are 
used exclusively. 
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Infection of man by a Coxsackie virus does not invariably find 
clinical expression. Although all six types of group B viruses have been 
associated with human disease, this is not true of all group A viruses. 
As can be seen by reference to Table 4, less than half of these agents 
have been etiologically related to distinct clinical entities. Moreover, 
even Coxsackie viruses known to cause disease do not invariably pro- 
duce uniform or recognizable clinical manifestations. A virus of group 
B, for example, may induce in different members of a family or a 
community a varied spectrum, including aseptic meningitis, pleuro- 
dynia, undifferentiated febrile illness or inapparent infection, the last 
detectable only by recovery of virus or demonstration of an antibody 
response. Indeed, aseptic meningitis, pleurodynia and cardiac compli 
cations may occur simultaneously in the same patient. 

Persons with asymptomatic infection as well as acutely ill patients 
excrete large quantities of virus in their feces and, to a less extent, in 
oropharyngeal secretions. In a recent review of infection by group A 
Coxsackie viruses Parrott and Cramblett®® reported that, in several 
studies during the summer time, from 1.5 to 7.5 per cent of persons 
who were well or had undifferentiated acute illness excreted group A 
viruses. Absence of symptoms was observed to be as high as 43 per 
cent among those infected with these agents, and virus was detected 
in feces for as long as 47 days after acute infection. In another survey 
conducted in an orphanage by Rivadeneira et al. the results of tests 
for the presence of virus and neutralizing antibody indicated that 
approximately 130 children were infected with Coxsackie B4 virus with 
only one clinical case of aseptic meningitis.© 

The distribution of virus in the family or community is rapid and 
extensive. This has been especially well documented with respect to 
the group A viruses associated with herpangina® and also in recent 
studies of B5 outbreaks.’ 47 &. 75 

Infection of the human host is apparently spread directly or indi- 
rectly from person to person, and introduction of virus is usually by 
the oral route. There is now evidence that group B viruses can also 
be transmitted from the mother via the placenta to cause infection 
of the fetus in utero.** 4% 


CLINICAL PICTURE 


During the 12 years which have elapsed since the first published report 
on the Coxsackie viruses much has been learned about these agents 
and their relation to human disease. It has been firmly established on 
the basis of convincing clinical, epidemiologic and laboratory evidence 
that group B viruses have caused numerous widely scattered outbreaks 
of epidemic myalgia or pleurodynia and may justifiably be regarded as 
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the etiologic agents of this hitherto unexplained disorder. Similarly, 
group A viruses of six different types have been found to be responsible 
for another acute febrile ailment designated herpangina. Group B 
viruses and group A viruses types 7 and 9 have been shown to cause 
meningitis, and infrequently paralysis. In newborn infants group B 
viruses induce severe and frequently fatal generalized infection accom- 
panied by myocarditis and meningoencephalitis similar to the experi- 
mental disease observed in suckling mice. The relation of Coxsackie 
viruses to other clinical entities is less clearly established, although it 
is not surprising that the agents which can so severely damage the 
heart in young infants are now suspected in cases of unexplained acute 
pericarditis and myocarditis. Coxsackie viruses have not been promi- 
nently associated with rashes, but the possible relation of A1l6 virus to 
an acute exanthem described recently warrants attention. 


Epidemic Myalgia or Pleurodynia (Bornholm Disease) 


Outbreaks of this disease were observed in 1856 by Finsen in Iceland,?! 
but the first published descriptions by Daae® and by Homann** ap- 
peared in 1872. Subsequently numerous accounts recorded its occur- 
rence in sporadic or epidemic distribution in many parts of the world. 
Dabney’s report in 1888 on an epidemic in Virginia is apparently the 
first description of the disease in America. In a classic monograph 
Sylvest in 1933 reviewed the literature, reported his own observations 
of an epidemic on Bornholm, a Danish island in the Baltic, and added 
a new designation, “Bornholm disease,” to the many different terms 
already in use."* 

Although Daae postulated that “the disease spreads by contagion,” 
the etiology was not established until relatively recently. In 1949 
Curnen, Shaw and Melnick® reported the recovery of a virus (now 
classified as Coxsackie B1) from a 14-year-old boy who was observed in 
September, 1948, with an illness resembling epidemic pleurodynia. 
Prompted by this observation, Weller et al.5! retested specimens col- 
lected during an epidemic of pleurodynia which had occurred in the 
summer of 1947 in Massachusetts. From pharyngeal swabbings of 4 
representative patients strains of virus (later identified as Bl) were 
recovered, and 7 patients were shown to have neutralizing antibodies 
against this agent. Subsequently impressive evidence has accumulated 
that Coxsackie group B viruses of each serotype 1 to 5 can cause this 
disease. Illness resembling pleurodynia occurred in 2 laboratory work- 
ers infected with B1 virus and in another accidentally infected with a 
B2 strain.®® Additional cases of pleurodynia associated with the Bl 
virus were encountered during 1948 by Kilbourne in New York,* in 
1952 by Yokota in Japan*? and during 1956 in various parts of Great 
Britain.*® Pleurodynia in association with B2 virus has been reported 
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from Australia?? and Canada,** but less frequently than in widely 
scattered outbreaks associated with Coxsackie viruses B3 and B4, which 
have been reviewed previously.1* Although epidemics of infection by 
BS virus have been encountered frequently since 1955, an association 
with pleurodynia was not evident until 1958.9° 47 Myalgia has often 
been mentioned as a symptom in patients infected with a group A virus, 
but at present there is no convincing evidence that any of these agents 
can cause epidemic pleurodynia. 

The original description of the disease by Daae as quoted by Sylvest™ 
gives a clear impression of the clinical picture. 


As a rule the patient has a stitch in one side of the chest, most often without any 
precursory ailment, but sometimes after an attack of chills; the stitch is often accom- 
panied by pains in the back, shoulders, epigastrium and abdomen, and these pains are 
described sometimes as oppressive or sticking, sometimes as shooting or aching; less 
frequently these pains are felt also in the back of the head, neck, legs, arms, and even 
out in the fingers. There is considerable difficulty in moving the affected parts, espe- 
cially the chest; therefore, the respiration is laborious, sometimes to such an extent 
that the patient feels as if he were to be strangled. Usually the general condition is 
greatly affected. There is as a rule some headache, anorexia and thirst; the bowels 
usually are sluggish. The tongue is generally coated. The pulse is normal or a little 
frequent. There is seldom any cough; so cough does not appear to go with the disease. 
Physical examination of the chest reveals no abnormality. 

There is a great difference in the severity of the attack in the various patients. Some 
have a fairly mild attack and have to rest only a very short time; in others the attack is 
so violent that one might expect them to die at any minute. In a few of the most 
severe cases the patients are thus confined to bed continuously for up to 14 days. 

As a rule the patients have got up and walked about just as soon as they have been 
able to do it. A good many of them have then had a relapse, sometimes repeatedly. 
No case has terminated fatally. Many of the patients are exhausted after the disease, 
emaciated and feeble; sometimes they feel a stitch or stabbing pain now and then 
for several weeks after they have been able to begin to work. 


In recent outbreaks attributable to a group B virus the spectrum of 
symptoms and course of illness have resembled those reported earlier 
and have had remarkable similarity one to another. The range and in- 
cidence of symptoms encountered in a typical epidemic attributed to a 
group B Coxsackie virus are summarized in Table 5. The incubation 
period is commonly two to four days, although it may be longer. In 
those afflicted, fever and pain are usually associated and appear sud- 
denly, sometimes after vague prodromal symptoms. The characteristic 
feature is muscular pain of variable intensity and location, but some- 
times excruciatingly severe, and typically felt in the chest or upper por- 
tion of the abdomen. In children the complaint is more apt to be re- 
ferred to the abdomen. Tenderness and swelling have been noted at 
the site of pain. The temperature may be elevated once or in successive 
episodes to 104° F. In approximately a quarter or a third of cases the 
febrile course is multiphasic. The duration of acute illness usually 
ranges from three to nine days, but lassitude and malaise may persist 
for weeks. 

The disease may occasionally be complicated by meningeal involve- 
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gi2 
ment, less frequently by manifestation of pericarditis or myocarditis. As 
indicated in Table 6, orchitis may occur in adult males. The course of 
illness is usually self-limited, and complete recovery may be expected. 





TABLE 6. Incidence of Symptoms in 262 Cases of Bornholm Disease 


PAIN IN ABDOMEN AND CHEST 





. 138 (52.6%) 


Abdomen only 


0 eee 52 (19.8%) 
Chest and abdomen........ 49 (18.9%) 
No pain in abdomen or chest.................. 23 (8.7%) 





SEVERE HEADACHE 





Spasmodic...... .19 90 (34.3%) 
eres . .28 
43 


Type not specified 




















* teh Se x ose. caceacc ale Aarne a Keb ae, seis es 40 (15.2%) 
IIIS 15s bare trtce 2S Gas b> ox dices haeeN 31 (11.8%) 
Shivering...... 30 (11.4%) 
Ne oa nate SORE be 27 (10.3%) 
Pain in limbs. . . 18 (6.8%) 
Neck pains. . . 13 (4.9%) 
Dizziness. . 11 (4.2%) 
gs oo te Se aes ee 7 (2.6%) 
Paresthesias and hyperesthesias................. 4 (1.7%) 

COMPLICATIONS 
. ss | ED. ok 7 (2.6%) 
a meningitis { Probable... .... 9 (3.4%) 
INS Bod erated Inte aad sndthie kis Gd GA wecarelendenaeker 3 (10% of adult males) 
RELAPSES 
Early 52 (19.8%) 
ee re 23 (8.7%) 
ee INE IRS sicskin a Op cinkins wan we meee ewes 5 (2%) 





J. F. Warin, J. B. M. Davies, F. K. Sanders and A. D. Vizoso; Oxford Epidemic of 
Bornholm Disease 1951. Brit. M. J., 1:1345, 1953. 


Aseptic Meningitis 


The clinical syndrome of aseptic meningitis may be caused by a number 
of different viruses, including Coxsackie viruses of group B types 1 to 5 
and probably 6 and group A viruses types 7 and 9."* The association of 
a Coxsackie virus (later identified as Bl) with this disease was first 
noted during an outbreak in 1948 in New England.* ®° Since then 
group B viruses have been identified repeatedly with the sporadic or 
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epidemic occurrence of viral meningitis in various parts of the world, 
and strains of group B viruses types 1 to 5 and A9 virus have been re- 
covered not only from stools and pharyngeal swabbings, but also from 
spinal fluid of patients during the acute stage of illness. These experi- 
ences have been reviewed recently elsewhere.'* 

In patients with meningitis attributable to a Coxsackie virus the 
clinical picture is not distinctive or distinguishable from that caused by 
a different enterovirus. Meningitis may occur independently or in asso- 
ciation with pleurodynia. Pleurodynia is more common in older children 
or adults and usually indicates infection by a group B Coxsackie virus. 
The onset of illness may be sudden or gradual, sometimes after several 
days of vague prodromal symptoms. Recently reported was the recovery 
of a B2 strain from the blood of a patient five days before the appear- 
ance of meningeal symptoms.*° 

Initially the patient may experience malaise, headache, anorexia, 
nausea, vomiting and abdominal pain. Fever may occur at this time or 
be delayed in appearance until the development of more severe head- 
ache, lethargy, myalgia, vomiting, and stiffness of the neck or back. 
The headache may be characterized as frontal, retrobulbar or general- 
ized. Elevation of temperature may exceed 104° F., and fever may per- 
sist for 10 days, although it usually subsides within 4 to 5 days. The 
febrile course may be multiphasic. Associated pleurodynia is common 
in some outbreaks of infection and infrequent or absent in others even 
when the same serotype of virus is the causative agent. 

On physical examination most patients do not appear to be severely 
ill. The oropharynx is often hyperemic, and occasionally ulcerative le- 
sions similar to those more commonly associated with group A Cox- 
sackie viruses are noted. Resistance to forward flexion of the back is 
usually present, but is rarely extreme or of more than brief duration. 
The Kernig and the Brudzinski signs can usually be demonstrated; 
superficial and deep tendon reflexes remain normal. Motor weakness is 
infrequent, difficult to demonstrate objectively and, in most instances 
when noted, of relatively brief duration. Muscular fibrillation or per- 
sistent stiffness is rarely encountered. Associated cutaneous lesions are 
not characteristic. 

The laboratory findings are not distinctive. The leukocytes of the 
blood are usually within the normal range in total number and distribu- 
tion. The cerebrospinal fluid is characteristically clear or only slightly 
turbid in appearance; the total leukocyte count characteristically ranges 
from approximately 50 to 500 per cubic millimeter, although in one 
epidemic of infection with BS virus counts up to 2400 were en- 
countered." It is noteworthy that in this epidemic B5 virus was recovered 
not only from specimens of cerebrospinal fluid with high cell counts, 
but also from fluids with counts in the normal range. Initially more 
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than 50 per cent of the cells in the fluid may be polymorphonuclear; 
later, as the pleocytosis declines, lymphocytic cells predominate. The 
protein content of the cerebrospinal fluid is normal or only slightly in- 
creased, but rarely exceeds 100 mg. per milliliter; the sugar content re- 
mains normal. 

In children and adults the course of illness is usually uncomplicated, 
although sometimes it is protracted by sensations of lassitude and vague 
discomfort which may last for several weeks. Except in young infants 
with generalized infection, complete recovery may be expected. 


Paralysis 


Coxsackie viruses, especially strains of group A, have frequently been 
recovered from patients with poliomyelitis-like disease with or without 
paralysis. On many occasions a group A Coxsackie virus and a polio- 
virus have been found in the same specimens of feces from a paralytic 
patient. On the other hand, recovery of both a group B Coxsackie virus 
and a poliovirus under such circumstances has been infrequent. It has 
been postulated with supporting experimental evidence that association 
of a poliovirus with a group A strain potentiates paralysis, whereas simi- 
lar association with a group B virus interferes with the development of 
paralysis.17 

In most instances of paralytic disease associated with infection by a 
poliovirus and a Coxsackie virus it has been assumed that the paralysis 
was induced by the poliovirus. Failure to detect a poliovirus in speci- 
mens from a paralytic patient, however, does not completely exclude 
the possibility that one of these agents caused the paralysis. No instance 
of an epidemic of paralytic disease attributable to a Coxsackie virus 
has yet been reported. Evidence has gradually accumulated, however, 
to indicate that certain Coxsackie viruses may independently induce 
paralysis in the human host.*: **. 6. 71 Sporadic cases apparently caused 
by A7, A9, B3, B4 or B5 viruses have been reported. In most instances 
paralysis has been transitory or mild, although in a few patients initial 
respiratory difficulty for a short time required the aid of a mechanical 
respirator, and in others residual muscular weakness has been demon- 
strable after many months. Widespread vaccination against poliomye- 
litis has served to stimulate the recognition and accurate diagnosis of 
such cases. 





Severe Systemic Infection (Myocarditis and Mening phalitis) 
in Newborn Infants 


Since 1955 reports from this country and abroad have provided evi- 
dence that group B Coxsackie viruses may cause severe and frequently 
fatal systemic disease in newborn infants comparable to that induced 
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experimentally in suckling mice. The initial observations were made by 
workers in South Africa,?* 25: 3%. 52 and subsequently in The Nether- 
lands’? 78 and in the United States. The disease has been character- 
ized principally by myocarditis and/or meningoencephalitis, frequently 
with associated hepatitis and involvement of other organs. Apparently 
infection can be acquired either during the neonatal period or in 
utero.*? 48 

The diagnosis of infection with a group B Coxsackie virus should 
now be considered in any newborn infant who shows signs of lethargy, 
cardiorespiratory distress or evidence of acute meningoencephalitis. 

In a recent report of one additional case and a survey of the literature 
36 instances of Coxsackie B virus infection in newborn infants were 
recorded.7* ‘Twenty-five were fatal. Myocarditis was found in 22 which 
were examined post mortem, and electrocardiographic evidence of myo- 
carditis was detected in one who survived. Group B Coxsackie viruses 
types 2, 3, 4 and 5 have been recovered by various investigators mainly 
from feces, cerebrospinal fluid, brain, spinal cord, myocardium or liver 
of affected patients. As shown in Table 7 Coxsackie B4 virus has thus 


TABLE 7. Association of Group B Coxsackie Viruses with Generalized Infection of 
Newborn Infants 


VIRUS NUMBER OF REFERENCE 
TYPE CASES 





Weis 2 (25) 
ae 2 (42) (72) 

a: 15* (19) (36) (39) (42) (43) (52) (77) (78) 
Bes, 1 (73) 





* Included one patient who died at 7 weeks of age after 10 days of illness. 


far been encountered most frequently. A considerable number of addi- 
tional unreported cases could now be cited to confirm and extend the 
observations which have been published. 

Usually the disease has occurred during the warmer months when 
enteroviral infections are more prevalent, although one infant appar- 
ently acquired infection during the winter.*? Outbreaks of the disease 
encountered in two nurseries were described in the initial reports from 
South Africa. In a number of instances a history of recent mild acute 
febrile illness, pleurodynia or aseptic meningitis in the mother or sib- 
lings has been elicited, and in some infants the disease occurred when 
pleurodynia was prevalent in the community. The same virus has been 
detected in specimens from mother and baby when properly and 
promptly sought. 

The disease in newborn infants may appear at any time during the 
neonatal period or rarely later, but usually begins within the first two 
weeks of life. An analysis of available clinical data concerning 25 cases 
observed or reported in the literature was summarized by Kibrick and 
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Benirschke (Table 8).** The onset is usually sudden, although severe 
illness may be preceded by a mild prodromal phase characterized by 
feeding difficulty, anorexia, lethargy, jaundice and occasionally vomit- 


TABLE 8. Generalized Disease in the Neonatal Period Due to Group B Coxsackie 
Virus: An Analysis of the Available Data in 25 Cases 


AGE AT ONSET 











TINS 6 kk oe betwee vsmes 12” 

8-14 days........ si trete-wisiati oe 

a Sk Sn ae <i, oa 

No data........ ieee 1 

SYMPTOMATOLOGY 

IIS Garis oy cinraaitisrnet sce aa aedcels 13/21 (62% 
__.. SAP eee iss Sane Shaeoeew Ce 13/22 (59%) 
Malaise, lethargy.......... — rere i ey Fe 


Cardiac signs: 
tachycardia | 














I: ER aac ear trire ter Pere 12/23 (52%) 
or EKG changes | 
Respiratory distress... . . 11/22 (50%) 
Cyanosis.............. . 11/22 (50%) 
CNS signs: 
meningismus 
convulsions }........ 7/22 (32%) 
or pleocytosis 
Hepatosplenomegaly........ taba else hee 7/22 (32%) 
Sudden collapse............. ea 7/22 (32%) 
NS no ivardc Bene sens es Peale re 2/22 ( 9%) 
I he ono dart ic ascna eive wd ee 2/22 ( 9%) 
NS 65 pcan ewe anes ales ay voe «BBC SH) 
OUTCOME 
NS sais BAAS Ho caesar ein ws 6 
0 ee 19 
TIME FROM ONSET TO DEATH 
cc, CER EEE EET COOTER TE 6 
a 9 
J. ee 2 
No data...... 2 





* Includes 2 infants infected in utero. 
S. Kibrick and K. Benirschke: Pediatrics, Vol. 22. 


ing or diarrhea. Fever with elevations to 104° F. occurs in more than 
half the patients, although in some the body temperature is depressed. 
Tachycardia, dyspnea and cyanosis, which may appear early in the 
course, are usually associated with cardiomegaly, hepatomegaly and in- 
frequently splenomegaly. Electrocardiograms may show changes con- 
sistent with myocarditis. Signs specifically referable to the central ner- 
vous system are not regularly present. Irritability or progressive lethargy 
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is common, but convulsions, opisthotonos or a bulging fontanel is not. 
Because of the prominence of cardiorespiratory symptoms, the associ- 
ated involvement of the central nervous system is often unsuspected; 
but when lumbar puncture is performed, examination of the cerebro- 
spinal fluid may be expected to reveal in more than half the patients 
pleocytosis and increased protein content. 

The course of illness may be biphasic with mild prodromal symptoms 
followed by an interlude of apparent improvement and then more severe 
manifestations. In some infants acute circulatory collapse occurs with- 
out warning and may lead to death within a few hours. The illness is 
usually of relatively brief duration, terminating rapidly in death or ap- 
parently in complete recovery. No correlation has been found between 
the age at onset of illness and the immediate prognosis. Since the syn- 
drome has been recognized for so short a time, data on the ultimate 
prognosis are lacking. 

The findings on postmortem examination have been described in 
individual cases and have been reviewed recently by several observ- 
ers.3¢ 48, 73 The heart may be normal in appearance or dilated, pale, and 
mottled with petechiae. The more significant changes detected by mi- 
croscopic examination consist of focal inflammatory or necrotic lesions 
in the myocardium and in various regions of the central nervous system 
as well as hepatitis and, less frequently, lesions in other organs. Large 
mononuclear cells and lymphocytes predominate in the inflammatory 
reaction. The findings in 19 fatal cases have been summarized in 
Table 8. Other noteworthy findings which have been reported, but not 
emphasized, include “changes compatible with interstitial pneumonia” 
in 6 of 15 cases and focal degeneration of pancreatic islet cells in one 
instance.** The latter observation differs from the findings reported in 
mice with pancreatitis.**: 5* In these animals the islets are preserved, 
whereas the acinar tissue is destroyed and replaced by fat. 


Pericarditis and Myocarditis 


In the past acute cardiac complications of pleurodynia were occasion- 
ally noted, and cases of idiopathic pericarditis or myocarditis have been 
suspected to result from viral infection. Recently several reports have 
appeared in which evidence of infection by a Coxsackie virus has been 
demonstrated in children or young adults with acute cardiac dis- 
orders.1: #, 22, 27, 41, 47, 48, 54, 56.80 Group B viruses types 2, 3, 4 and 5 
have been represented; in one patient an Al strain was recovered from 
stools. In most cases the evidence was indicative rather than conclusive 
that the virus played a causative role, although in two instances the 
presence of a group B virus was detected in pericardial fluid.* 4! In 
some of the patients with pericarditis signs of myocarditis were also 
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present; in others myocarditis occurred without demonstrable peri 
carditis. 

The onset of pericarditis may be abrupt or gradual, often with vaguc 
initial complaints as in the beginning of pleurodynia. Fever, dyspnea 
tachycardia and retrosternal thoracic pain accentuated by inspiration 
may appear early or after a period of prodromal symptoms. On physi- 
cal examination distinctive signs may be lacking except for the 
presence of a pericardial friction rub. Electrocardiographic findings 
may show changes compatible with pericarditis and in some instances 
myocarditis. X-ray films of the chest may reveal an increase in the size 
of the cardiac shadow or associated changes such as pleural effusion or 
evidence of congestive failure. Aspirated pericardial fluid may be sero 
sanguineous in appearance.®: 54, 61, 64 

The acute illness usually lasts about two to four weeks. The course 
varies in severity, and acute manifestations may recur. Sudden death in 
patients with idiopathic pericarditis has been reported infrequently and 
usually has been attributed to cardiac tamponade. Most patients appear 
to recover completely. The prognosis in patients with myocarditis ap- 
pears to be more grave, especially during infancy. 


Herpangina 


This clinical syndrome, described by Zahorsky in 1920%* and 1924,%* 
was shown by Huebner** and his associates to be caused by different 
group A Coxsackie viruses, including types 2, 4, 5, 6, 8 and 10. A small 
series of cases has also been attributed to type 3 virus.'* The descriptions 
of illness in numerous recent outbreaks correspond closely to each other 
and to the findings originally reported by Zahorsky. The clinical and 
epidemiologic features of this disease were reviewed recently by Par- 
rott®® and by Parrott and Cramblett.® 

Herpangina is an acute, self-limited febrile illness which has its high- 
est incidence during the summer months and affects mainly children. 
The onset of symptoms is usually abrupt, accompanied in 90 per cent 
of patients by elevations of temperature which range from 101 to 105° F. 
and last from one to + but usually about 2 days. Anorexia, fatigue and 
dysphagia are frequent symptoms. Most patients old enough to com- 
plain of sore throat do so, and vomiting occurs in about a third of those 
affected. Headache, abdominal pain, myalgia, and discomfort on moving 
the extremities are somewhat less frequent complaints. Febrile con- 
vulsions occur in about 5 per cent of cases. 

A characteristic feature of this syndrome is the presence of vesicles 
or ulcers in the throat, associated with diffuse pharyngeal hyperemia. 
The discrete lesions rarely number more than 6 to 12 and are located 
commonly on the anterior pillars of the fauces, also on the soft palate 











EDWARD C. CURNEN 919 


and uvula, and less frequently elsewhere in the oropharynx. The typical 
individual lesion first appears as a grayish-white papule or vesicle about 
1 to 2 mm. in diameter surrounded by a red areola. This soon ruptures, 
leaving a somewhat larger grayish ulceration. Vesicles and ulcers, which 
may coexist, are usually evident for a period of four to six days, but 
they disappear soon after the fever has subsided. Typical lesions, how- 
ever, are not invariably detected. Among members of a family or similar 
groups of closely associated persons infected by the same virus, vesicles 
or ulcers may be present in some patients, but not in others. 

The physical and clinical laboratory findings in this disease are other- 
wise not distinctive. In most cases recovery is prompt and uncompli- 
cated. Genital ulceration in a female child associated with recovery of 
Al0 virus from the lesion, throat and feces has been reported.®! Paro- 
titis was also encountered as a complication of herpangina in four pa- 
tients infected by a group A virus.** 


Exanthem 


Cutaneous lesions or rashes have been noted infrequently in patients 
infected by a Coxsackie virus and have not been considered to be char- 
acteristic of infection by any of these agents. In a recent report, how- 
ever, Robinson et al.® described an outbreak of brief illness, accom- 
panied by a maculopapular or vesicular exanthem, which occurred in 
the summer of 1958 in a suburb of Toronto. Among 60 patients studied 
fever and sore throat or mouth occurred in more than 50 per cent. 
Oropharyngeal vesicles or ulcers similar to those of herpangina were 
present in 76 per cent. A maculopapular rash was noted in 24 (40 
per cent) of the patients, and this progressed to vesicular lesions of the 
skin in 15 of them. The characteristic thin-walled, nonloculated blis- 
ters, 0.5 to 1 cm. in diameter, contained clear fluid and were most 
commonly present on the extremities. The illness had an incubation 
period of three to five days and was highly infectious, especially in 
children one to nine years of age, from whom it apparently spread to 
infants and adults in the home. 

A virus recovered from 22 of 31 patients tested had characteristic 
features of a group A Coxsackie virus, was cytopathogenic for monkey 
kidney cells in tissue culture, and appeared to be closely related anti- 
genically to the prototype Al6 virus, which previously had been en- 
countered only in Africa. 


DIAGNOSIS, TREATMENT AND CONTROL MEASURES 


Infection by a Coxsackie virus, which may be suggested by clinical and 
epidemiologic findings, can be confirmed in the laboratory by isolation 
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of the virus and by demonstration of a related increase in titer of ho- 
mologous neutralizing antibody. Tissue culture techniques have facili- 
tated these procedures especially for group B viruses, but they have not 
replaced methods utilizing suckling mice which are essential for pri- 
mary isolation and study of many group A viruses. For measurement of 
antibody with human serum, neutralization tests in suckling mice or in 
tissue culture, when possible, are preferable. After infection by a Cox- 
sackie virus an increase in antibody is also detectable by complement 
fixation, but, since heterologous as well as homologous responses occur 
in man, measurements with human serum by this technique are not 
reliable for diagnosis. 

Even convincing demonstration of infection by a Coxsackie virus 
does not establish a causal relation between the virus and associated 
disease, especially in an individual patient. Recovery of virus directly 
from body fluids or organs affected by disease is especially valuable evi- 
dence which should be sought when feasible. For accurate diagnosis, 
however, careful evaluation and correlation of adequate clinical, labora- 
tory and epidemiologic data are essential. 

In the diagnosis of pleurodynia consideration must be given to other 
causes of thoracic or abdominal pain. In individual patients the pain 
may suggest pleurisy or an acute abdominal emergency. Recognition 
that similar complaints are prevalent in the vicinity assists in the diag- 
nosis of epidemic pleurodynia and may avert drastic and misguided 
therapy. To date only group B Coxsackie viruses have been found to 
cause this disease in epidemic distribution. 

The clinical syndrome of aseptic meningitis may be caused by any of 
a large number of viral agents, including Coxsackie viruses of group B, 
group A viruses types 7 and 9, and possibly others. Clinical and epi- 
demiologic evidence may suggest infection by a Coxsackie virus. For 
example, pleurodynia and meningitis in the same patient would strongly 
point to infection by a group B virus; the presence of pleurodynia in 
the community would be less reliable evidence and might be misleading 
at a time when other viral agents were also prevalent. Recovery of virus 
from spinal fluid is a convincing aid to diagnosis and can frequently be 
accomplished in patients infected with a group B or A9 virus if cerebro- 
spinal fluid, collected early in the course of disease, is handled properly 
and tested promptly. In fatal cases, which are rare except during in- 
fancy, virus may be recovered from tissue of the central nervous system. 

Paralysis has been noted as an infrequent and sporadic manifestation 
of infection by the Coxsackie viruses which induce meningitis. To date 
no epidemic or paralytic disease has been shown to be caused by a Cox- 
sackie virus, and acute febrile iliness associated with flaccid paralysis 
is still most commonly attributable to a poliovirus. In the presence of 
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simultaneous infection with more than one enterovirus the relative 
contribution of each to associated disease may be difficult or impossible 
to determine. 

Acute generalized infection by a group B Coxsackie virus with associ- 
ated myocarditis, meningoencephalitis and hepatitis should be suspected 
in newborn infants who become acutely ill during the neonatal period 
with tachycardia, pallor, cyanosis, circulatory collapse, jaundice, and 
signs of myocarditis and/or meningitis. Suspicion should be heightened 
when pleurodynia is prevalent in the community, and especially when 
the mother, near the time of delivery, has had an acute febrile illness 
with or without pleurodynia or meningitis. Under such circumstances 
virus should be sought in specimens from mother and baby. In fatal 
cases virus can be recovered in high titer from affected tissues. 

In older infants, children and adults with nonfatal acute pericarditis 
or myocarditis it may be difficult to establish the relation of a Cox- 
sackie virus, recovered from fecal or pharyngeal specimens, to the 
disease. Whenever pericardial fluid is aspirated, it should be tested in 
suckling mice and appropriate tissue cultures for the presence of a 
Coxsackie virus. In diagnosis differentiation from rheumatic fever 
requires most thorough consideration. 

Herpangina attributable to a group A Coxsackie virus is suggested by 
the epidemic distribution in the family or community and by the 
characteristic location and discrete appearance of the faucial lesions. 
Clinical differentiation from infection by herpes simplex virus is served 
by the fact that the latter is not epidemic in occurrence and causes 
more scattered, less discrete lesions of both mucous membranes and 
skin. Group A Coxsackie viruses and herpes simplex virus induce fatal 
but dissimilar diseases in suckling mice and differ in their capacity to 
grow in various tissue cultures; these agents can be readily differentiated 
in the laboratory. 

No specific therapy is known which directly affects Coxsackie viruses 
or influences the course of diseases caused by them. Various nonspecific 
measures may be indicated and may be helpful for support or relief of 
symptoms. Occasionally such treatment may be lifesaving as, for ex- 
ample, provision of artificial respiration when required because of paral- 
ysis, or removal of pericardial fluid for relief of impending cardiac 
tamponade, or appropriate treatment of heart failure in patients with 
myocarditis. 

Specific measures have not been developed for control of infection by 
Coxsackie viruses. On the basis of experience with poliomyelitis, how- 
ever, vaccines for individual Coxsackie viruses could probably be made 
if their preparation and use seemed to be warranted. Nonspecific 
measures devised for poliomyelitis are also applicable to infections bv 
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Coxsackie viruses. In addition, all possible precautions should be taken 
to protect newborn infants from exposure to and infection by group B 
Coxsackie viruses. 


SUMMARY 


The Coxsackie viruses together with the polioviruses and ECHO viruses 
comprise a large family of enteroviruses which have in common many 
physical, biological and epidemiologic features. Classification of the 
Coxsackie viruses into groups A and B is based on the characteristics 
of disease induced in suckling mice, but has useful application in rela- 
tion to infection and disease caused by these agents in man. Group B 
viruses, of which there are six different types, cause pleurodynia, menin- 
gitis occasionally with paralysis, and in newborn infants severe general- 
ized infection with myocarditis, meningoencephalitis and often hepa- 
titis. Certain group B viruses may also be responsible for cases of idio- 
pathic pericarditis or myocarditis in children and adults. Of the 19 or 
more types of group A viruses, 6 cause herpangina and 2 meningitis 
occasionally with paralysis. 

Diagnosis of infection depends mainly on recovery of virus, but in- 
terpretation of the relation of infection to associated disease requires 
careful correlation of clinical, laboratory and epidemiologic evidence. 
There is no specific remedy for infection by one of these viruses, but 
appropriate symptomatic and supportive therapy may be indicated. 
Specific control measures are feasible, but have not been developed. 
Nonspecific measures devised for poliomyelitis are applicable. 
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ECHO VIRUS INFECTIONS 


ROBERT M. MC ALLISTER, M.D. 


[nfections by the ECHO (enteric cytopathogenic human orphan) 
viruses can be asymptomatic or can produce a spectrum of clinical 
manifestations referable to the central nervous system, the gastroin- 
testinal tract, the respiratory tract and the skin. The viruses are easily 
isolated from the throat, the stool or the cerebrospinal fluid. T'wenty- 
eight distinct antigenic types have been recognized.’ 2%: 38 


HISTORY 


The successful cultivation of polioviruses in tissue culture in 1949! 
was followed by extensive research efforts focused on the polioviruses.*® 
These efforts resulted in the development of an effective immunizing 
agent against poliomyelitis and also in the development of refined 
tissue culture techniques.® 1: 56 6 The use of such techniques has 
resulted in the isolation and characterization of approximately 100 new 
viruses during the last decade.**: ** These include more than 50 viruses 
which inhabit the human gut, the so-called enteroviruses (polioviruses, 
Coxsackie viruses and ECHO viruses), as well as exanthem-producing 
viruses (measles,'* chickenpox-herpes zoster,®® erythema _ infectio- 
sum”. 71), respiratory viruses (adenoviruses,”> Sendai,** croup-associated 
[parainfluenza 2],5 hemadsorption viruses [parainfluenza | and 3],* the 
respiratory syncytial virus,*® the salivary gland virus>® 5° and a tumor- 
inducing virus of mice (polyoma virus).®® The 2060 virus** and the 
JH virus,*® which were originally considered respiratory agents, recently 
have been designated as ECHO type 28 with 2060 as the prototype 
strain.?8 
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Robbins*! in 1951, while attempting to isolate poliovirus from human 
fecal specimens, isolated a virus which was not neutralized by polio- 
myelitis antiserums and did not produce illness when inoculated into 
infant mice. Other investigators isolated similar agents from human 
fecal specimens of healthy children**: *” as well as from children with 
aseptic meningitis.'® *!:®' In 1954 Ramos-Alvarez*® referred to them 
as “enteric viruses,” and Melnick** suggested the name “orphan 
viruses” for new agents isolated from healthy persons because their 
relation to human disease was unknown and because they were non- 
pathogenic for mice, rabbits, guinea pigs and monkeys. A special com- 
mittee formed by the National Foundation for Infantile Paralysis 
in 1955 to study the problem of these new enteric viruses which were 
antigenically distinct from the polioviruses and the Coxsackie viruses 
proposed the name “enteric cytopathogenic human orphans” or ECHO 
viruses.’ At that time 13 prototype virus types were recognized. Since 
then 15 new members have been identified,?* #8 the 2060 virus** and 
the JH virus*® have been designated as ECHO type 28,** and ECHO 
virus type 10 has been removed from the ECHO virus group.** In 
1957 the Committee proposed that the polioviruses, the Coxsackie 
viruses and the ECHO viruses be included in a single family—the 
Enteroviruses—because of a number of shared properties such as size, 
tissue culture cell affinities, excretion from the human gut, and epi- 
demiologic patterns.® Recently an antigenic relation has been observed 
between ECHO virus type 9 and herpes simplex virus.*” 


BIOLOGIC CHARACTERISTICS 


The ECHO viruses are cytopathogenic for human and monkey kidney 
cells growing in tissue culture, they are not neutralized by antiserums 
against polioviruses or against Coxsackie viruses, they cause no disease 
in suckling mice, and antibodies against them are found in pooled 
human globulin.*! 


Physical 


Although the size of a number of the ECHO viruses has not been 
determined, those measured have been found to have a size of 12 
to 30 millimicrons.’ *. 53 ECHO virus type 10, recently removed 
from the ECHO virus group, has a size of 60 to 90 millimicrons and 
certain other characteristics which differentiated it from the ECHO 
virus group.®*? The ECHO viruses probably are spherical. They are 
relatively stable viruses. Stool extracts of ECHO virus type 9 have 
been stored at 4° C. for 7 days with no loss in titer. For optimum 
preservation they should be stored at —20° C. or lower, at which little 
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or no loss of infectivity occurs. The ECHO viruses are not inhibited by 
penicillin, streptomycin, tetracycline or Mycostatin. Types 26 and 27 
are not inactivated by desoxycholate.1® Some strains have hemaggluti- 
nins for human group O erythrocytes, while others do not.** 


Chemical 


Alexander and Sprunt! have shown that ribonucleic acid (RNA) 
derived from ECHO virus type 9 is infectious for tissue culture cells 
and that its activity may be neutralized by ribonuclease, but not by 
deoxyribonuclease. These data suggest that ECHO viruses, like polio- 
viruses,*! consist of an RNA core surounded by a protein envelope. 


HOST RANGE 
Animals 


I:CHO viruses in general are infectious only for man. Certain strains 
of ECHO type 9, designated type 9’, after first tissue-culture passage, 
produce paralysis in suckling mice after intracerebral inoculation.” 
For this reason Sickles** now designates ECHO virus type 9 as Cox- 
sackie virus group A type 23. Further studies are required to determine 
whether variants of other ECHO virus serotypes will produce paralysis 
in suckling mice after tissue-culture passage. ECHO viruses are non- 
pathogenic for embryonated hens’ eggs, mice, hamsters, rabbits or 
guinea pigs. Some investigators were unable to demonstrate neuro- 
pathogenicity in primates even after the administration of adrenal 
steroids. Ramos-Alvarez and Sabin,*® however, and other investiga- 
tors”: 1% 38.78 have noted localized areas of neuronal destruction and 
infiltration with mononuclear cells in monkeys inoculated intraspinally, 
intracerebrally or intramuscularly. In the recent studies of Yoshioka" 
one of two young chimpanzees fed type 9 ECHO virus developed mild 
fever as the only sign of infection. But both animals developed a 
viremia, shed virus in the throat secretions and feces and exhibited 
rises in neutralizing antibodies. 


Man 


The ECHO viruses are transitory inhabitants of the human alimentary 
canal, and their presence may be associated with various disease states 
or go unrecognized. ‘They are not comparable to the enteric bacteria 
which are constant inhabitants of the human alimentary canal. The 
incidence of enteroviruses in the stools of healthy persons has been 
shown to vary with age, season and socio-economic status.** The in- 
cidence is higher in young children than in adults, higher in persons 
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of lower economic status, and higher in summer months. Ramos-Alvare; 
and Sabin*® reported a carrier rate of ECHO viruses among healthy 
children of 5.2 per cent among those aged 1 to 4 years, 2.6 per cent 
in the 5 to 9 group, 0.2 per cent in the 10 to 14 group, and none among 
the group 15 to 17 years of age. Apparently a spectrum of pathogenicity 
occurs in the ECHO viruses, certain serotypes are found in healthy 
persons, and other serotypes are more commonly associated with disease 
(Table 9). Sabin®* reported that inapparent infections were uncommon 
in the Milwaukee epidemic due to type 9 ECHO virus, since only 
15 per cent of virus isolations were made from healthy persons. 


TABLE 9. Association of ECHO Viruses with Human Disease 





ECHO TYPES ASSOCIATED DISEASE 
R, SS, SS, OF wc ccs Usually not yet associated with illness 
8, 3, 5, 7, 34 ......<. Sporadic cases of aseptic meningitis 
4, €, ©, 36......... Epidemics of aseptic meningitis 
S46, 34, %6........ Paralysis (?) 
1, 2, 4, 6, 9, 14, 16........ Exanthem 
2, 5, 6, 7, 8, 9, 10, 11 
12, 13, 14, 18, 19, 20........ Diarrhea 
4, &, 9, 10, 30, H........ Respiratory disease 


Tissue Cultures 


ECHO viruses can be isolated optimally in tissue cultures of rhesus or 
cynomologus monkey kidney cells. Some strains have been isolated in 
cultures of human kidney, embryo or uterus.*® They generally produce 
no cytopathic changes in kidney cells of other species, or in human 
cells in continuous tissue culture propagation such as HeLa cells. 
Table 10 summarizes the host range of the enteroviruses. 


PATHOGENESIS AND PATHOLOGY 


The pathogenesis of ECHO virus infections is similar to that of 
the other enteroviruses. The virus usually enters the human _ host 
through the oropharynx and is shed in the oropharyngeal secretions 
and the feces. Although the virus usually is confined to the alimentary 
tract, it may pass through the blood’? to invade the central nervous 
system, the skin and probably the kidneys.** Studies in man and in 
chimpanzees suggest a pathogenesis of disease similar to that of polio- 
myelitis.*” 

The pathologic picture in man is fragmentary because of the few 
deaths atributed to ECHO virus infections.®: *: ®* Monkeys injected 
intracerebrally or intraspinally” * or intramuscularly” develop localized 
areas of neuronal destruction, glial proliferation and infiltration of the 
gray matter with mononuclear cells. 
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raABLE 10. Host Range of ECHO Viruses 


POSITIVE * NEGATIVE 





Cytopathogenicity in Tissue Culture Cells 





Monkey kidney HeLa 
Human kidney K. B. 
Human embryo H. Ep. 2 
Human uterus Cat kidney 


Hamster kidney 





Pathogencity for Animals 





Occasionally in monkeys Suckling mice 

Chimpanzees (9) Hamsters 

Suckling mice (9’) Rabbits 
Guinea pigs 
Monkeys 


Embryonated hens’ eggs 





* Positive: virtually all strains tested are cytopathogenic or pathogenic. Negative: 
virtually all strains tested are neither cytopathogenic nor pathogenic. 
Numbers refer to specific serotype. 


Epidemiology ’ 


ECHO virus infections are highly contagious. In a carefully studied 
epidemic of aseptic meningitis and associated nonspecific febrile illness 
due to type 9 ECHO virus, 95 per cent (52/54) of the children in 
one cottage of an institution for retarded children were infected, as 
indicated by a significant rise in neutralizing antibodies."* 


Geographic Incidence 


ECHO viruses are worldwide in distribution. Antibodies against them 
have been found in the serums of persons in the United States, 
Mexico, the Philippine Islands, India and Egypt.*! In the temperate 
zones epidemics are most common during the late summer and fall 
months. Lehan** and Chin’ reported an outbreak of aseptic meningitis 
in Iowa in the summer of 1955 caused by ECHO virus type 4. Karzon** 
reported a similar outbreak in Buffalo, New York, during the summer 
of 1955 due to ECHO virus type 6. During the summer of 1956 an 
extensive epidemic of aseptic meningitis frequently associated with an 
exanthem due to ECHO type 9 spread across Belgium, Denmark, 
England, Germany, The Netherlands and Switzerland.*! 47 During 
the summer of 1957 an outbreak of ECHO virus infection occurred 
in Minnesota which produced an estimated 400,000 cases,*® and a 
similar outbreak occurred in Milwaukee, where approximately 45,000 
cases were reported.** 





. 
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Age Incidence 


ECHO virus infections occur predominantly in children 6 to 15 year 
of age, although infections may occur in older persons. 


Sex Incidence 


No notable difference in incidence between the sexes has been 
reported. 


Race Incidence 


Although most cases have occurred in the Caucasian race, this pre 
liminary observation must be confirmed. 


Family Incidence 


In contrast to poliomyelitis, in which even though the infection rate 
within a family is high,'* multiple clinical cases are rare, in ECHO 
virus infections multiple clinical cases in family groups occur in a 
fourth to a third of the members of the families involved.**. ™ 


DISSEMINATION OF VIRUS 


Egress of virus from the infected human being into the community 
occurs via the stool and oropharyngeal secretions. Fecal contamination 
appears to be the most important mode of spread of the virus, which 
is shed in the stool in a gradually diminishing percentage of patients 
until the seventh week after onset of disease.** Throat swabs frequently 
contain virus during the acute phase of the illness, but little or none 
thereafter. 


CLINICAL MANIFESTATIONS 


ECHO virus infections present a varied spectrum of clinical manifesta- 
tions, many of which are shared by the enterovirus family.5> These 
are characterized by one or more of the following: (1) constitutional 
findings, (2) central nervous system manifestations, (3) exanthema- 
tous eruptions, (4) gastrointestinal manifestations or (5) respiratory 
manifestations. The course is usually short and benign. 


Incubation Period 


The incubation period ranges from 2 to 20 days, usually 5 to 10 days. 
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After a laboratory infection of a human being the incubation period 
was five days.*! 


Onset 


The onset of disease is biphasic in approximately one third of the 
patients. The first phase, characterized by fever and other mild con- 
stitutional manifestations, lasts one to three days and is followed 
by one or two days during which the patient is symptom-free. The 
major phase follows and begins abruptly with fever and other clinical 
findings. 


Constitutional Manifestations 


Fever and other constitutional manifestations such as headaches, 
photophobia, myalgia, anorexia, nausea and vomiting occur commonly. 
The temperature elevation may be as high as 105° F. and associated 
with rigors. Fever persists for 5 to 21 days and diminishes by lysis. 
Frontal or retro-orbital headache is a prominent feature and is often 
severe. Photophobia frequently accompanies the headache. Lymphad- 
enopathy is an uncommon finding, as is splenomegaly; in an outbreak 
in Italy, however, one third of the patients had splenomegaly.?® 


Central Nervous System Manifestations 


Aseptic meningitis syndrome, characterized by headache, neck and 
back stiffness, and positive Kernig’s and Brudzinski’s signs, is the most 
common clinical picture associated with ECHO virus infections. In 
our experience a number of patients with ECHO virus infections have 
demonstrated nuchal and back spasm with little or no hamstring spasm. 
Lumbar puncture often reveals a slightly elevated cerebrospinal fluid 
pressure, an increased white cell count and an elevated protein content. 
Cell counts of the cerebrospinal fluid range from 10 to 3000 cells per 
cubic millimeter, and a predominance of polymorphonuclear neutrophils 
to 95 per cent is not uncommon early in the disease. Protein concen- 
trations range from 40 to 120 mg. per 100 ml. Sugar and chloride 
values are normal. The aseptic meningitis syndrome usually runs a 
benign course. The nuchal and back spasm subsides rapidly with little 
or no physical therapy, and the hospitalized patient frequently may 
be discharged after 5 to 10 days. 

Menincitis. The ECHO viruses which have caused epidemics of 
aseptic meningitis, as well as those which have caused sporadic cases, 
are summarized in Table 9.1? 26 38. 64 

Myeuitis. Transient muscle weakness and urinary retention are un- 
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usual, but have been reported.*: * °4: 6° Permanent paralysis or death 
from central nervous system involvement is rare.?®: ** ® Sabin®* re- 
ported mild bulbar involvement characterized by a nasal voice and a 
diminished gag reflex. No residua were noted. 


Case Report. ECHO 11 Infection Characterized by Transitory Encephalitic Signs 
and Deltoid Paralysis. A 14-month-old Mexican girl was admitted to the Childrens 
Hospital of Los Angeles on December 27, 1958, with a history of minor respiratory 
infection of one week’s duration. This was followed by anorexia, lethargy, somnolence, 
stiff neck, left facial nerve weakness and a mild left ptosis. On admission the tempera- 
ture was 38.5° C. and the patient was comatose. Cerebrospinal fluid was clear and 
showed 120 white blood cells, 67 per cent polymorphonuclears and 33 per cent lympho- 
cytes. The sugar value was 54 mg. and protein 31 mg. per 100 ml. During the course 
of her illness the patient was observed to have urinary retention, positive Babinski’s 
sign on the right, and weakness of the right deltoid muscle. She became afebrile on 
the third day in the hospital and gradually more alert. Except for persistent deltoid 
weakness, the neurologic examination was negative at discharge on January 6, 1959. 
Three months later the deltoid was normal. The cerebrospinal fluid yielded no virus 
in tissue cultures, but ECHO 11 virus was detected in the stool, and a tenfold neu- 
tralizing antibody rise was found in convalescent-phase serum. 


Encepuatiris. Encephalitic manifestations such as delirium, diplopia, 
convulsions, choreiform movements, facial nerve palsy, coma, nystag- 
mus, transient deafness and electroencephalographic abnormalities 
have been observed, but are uncommon.!*: 54: ® ‘Transient chorioreti- 
nitis®® and acute cerebellar ataxia** associated with ECHO virus in- 
fections have been reported. Dizziness has been noted by Sanford®* in 
20 per cent of the cases he summarized. 


Case Report. Type 9 ECHO Infection Characterized by Acute Cerebellar Ataxia. 
A 5-year-old boy was admitted to the hospital on July 26, 1958, because of refusal to 
walk. He had been in good health until 6 days previously, when he suddenly refused 
to walk and complained of pains in the legs and back. He became slightly lethargic, 
disinterested in his surroundings and anorectic. Because of these symptoms, he was 
referred to the hospital for evaluation. He had received 3 injections of Salk poliomye- 
litis vaccine. 

On admission the temperature was 37° C., the pulse 106, and the respirations 24. 
The sensorium was clear. He moved all extremities well. He walked with a broad gait 
and staggered. Finger-to-nose and heel-to-knee tests revealed impairment of coordina- 
tion and gross tremor. Deep tendon reflexes were equal bilaterally. The abdominal 
reflexes were absent, and the cremasteric reflexes were present bilaterally. There was 
stiffness of the neck and back, with positive Kernig and Brudzinski signs. Examination 
of the cerebrospinal fluid revealed 8 cells per cubic millimeter, with a total protein of 
120 mg. and a sugar of 50 mg. per 100 ml. Muscle testing 5 days after admission 
revealed slight weakness of the left upper arm and left sternocleidomastoid muscle. 
During the following 3 weeks the weakness in the left arm and neck gradually subsided, 
and the stiffness of the back and neck diminished. The ataxia and tremors persisted. 
A neurologic consultation was reported as follows: 

“The patient has ataxic gait, horizontal nystagmus, normal pupils, good power 
in all limbs and a static tremor (flapping) of hands and feet. There is also an inten- 
tion tremor, with decomposition of movement on finger-to-nose and heel-to-knee 
testing. The patellar and Achilles reflexes are not obtainable, Babinski’s sign is 
absent, and there are no sensory changes. The impression is cerebellar and basal 
ganglion changes most probably due to acute encephalomyelitis; prognosis is good.” 
The signs of cerebellar dysfunction, manifested by gross tremors, a broad base and 











ROBERT M. MC ALLISTER 935 


wobbling gait, improved gradually, and the patient was discharged on September 3. 
Six weeks after discharge there were no gross findings of cerebellar or other central 
nervous system involvement, and his personality adjustment in the home was normal. 
An electroencephalogram taken 9 months after the acute illness was within normal 
limits. 
Type 9 ECHO virus was isolated from the throat swab, the stool and from the 
cerebrospinal fluid. A 32-fold rise in neutralizing antibody and a 16-fold rise in com- 
plement-fixing antibody were demonstrated in convalescent phase serum. 


Exanthem 


The exanthem associated with the ECHO viruses has attracted wide 
attention (see also p. 877). Approximately one third of patients with 
ECHO infections are stated to have an exanthem. Exanthems have 
been associated with infections due to a number of ECHO viruses 
(Table 9) .4 3 34, 42, 46,54 "The exanthem usually is characterized by a 
rubelliform rash consisting of discrete pink to red macules or maculo- 
papules which measure 1 to 3 mm. in diameter and which blanch on 
pressure. Occasionally a morbilliform, scarlatiniform or petechial ex- 
anthem has been noted. The exanthem usually is noted early or within 
a few days after the onset of disease. It appears first on the face and 
neck, and within 6 to 12 hours usually spreads to the trunk and ex- 
tremities and occasionally to the palms and soles. Itching is not noted. 
The exanthem persists for one to nine days, usually four or five, and then 
gradually fades to a tan color and does not desquamate. 


Case Report. Type 9 ECHO Infection Characterized by Respiratory Manifesta- 
tions and an Exanthem. A 3-year-old boy exhibited a running nose and exudative 
tonsillitis with fever between 30 and 40° C. for 2 days. On the third day of illness 
(October 14, 1959) a fine red maculopapular rash appeared on the face and diaper 
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area, progressing on the fourth day over the entire body, including the soles of the feet. 
White blood cell count was 8500 with 50 per cent polymorphonuclears, 40 per cent 
lymphocytes and 10 per cent mononuclears. At no time were Koplik’s spots observed, 
nor was he particularly ill. The temperature stayed normal after the sixth day; the 
rash subsided gradually and had disappeared by the eighth day. ECHO virus type 9 
was detected in the stools by assay in monkey kidney tissue cultures; a 20-fold rise in 
neutralizing antibody was demonstrated in convalescent phase serum. 


The exanthem associated with ECHO virus type 16 infection* is 
of particular interest. In both children and adults the acute disease is 
characterized by contitutional symptoms and fever up to 104° F., 
lasting 2 to 3 days. Two hours to two days after the fever has subsided 
a maculopapular, often morbilliform, exanthem appears on the face, 
chest and back and lasts for one to four days. The similarities between 
this disease and roseola infantum are notable; however, the virus of 
roseola has not been isolated in tissue culture, and ECHO 16 infec- 
tions occur in adults. 


Enanthem 


An enanthem may occur at the time of the exanthem and has been 
described as white dots opposite the molars resembling Koplik’s spots, 
or small grayish-white lesions on the tonsillar pillars.*: 5+ ® 


Gastrointestinal Manifestations 


Anorexia, nausea, vomiting and colicky abdominal pain may be prom- 
inent clinical findings. Constipation as well as diarrhea is observed 
in ECHO virus infections. ECHO virus type 18 infection has been 
associated with epidemic diarrhea in premature and older infants." 
The diarrhea consisted of five or six large, watery stools per day. No 
mucus, blood or pus was noted in the stools. The disease was mild 
and lasted for one to five days. There was no fever or hypothermia, and 
abdominal distention was noted in only 2 of 12 infants. Ramos-Alvarez 
and Sabin**: °° and Sommerville®® studied the relation of KCHO 
viruses to undifferentiated diarrhea in infants and children. The 
former investigators isolated various strains of ECHO viruses (types 
2, 6, 7, 8, 10, 11, 12, 14, 18 and 19) from 42 per cent of the children 
with diarrhea and from 13 per cent of those without diarrhea. Som- 
merville isolated ECHO strains (types 5, 7, 9, 11 and 13) from 8.5 
per cent of children with diarrhea and from 2.5 per cent of children of 
a similar age with respiratory infections. . 


Respiratory Manifestations 


Sore throat is a common finding; however, coryza, conjunctivitis, 
myringitis and cough are observed infrequently.** *° Petersen** and 
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Lehan** have described “flu”-like syndromes associated with ECHO 
virus infections, and Cramblett'’ described simple, uncomplicated re- 
spiratory infection in children associated with ECHO virus type 20. 


Renal and Hepatic Manifestations 


Albuminuria and microscopic hematuria have been seen in 30 to 50 
per cent of patients with type 9 ECHO virus infections.** Unusual 
findings associated with ECHO virus infections have included liver 
enlargement and jaundice.** ** ® 


Convalescence 


Although recovery is usually complete with a return to full activity 
within two or three weeks, occasionally relapses have been observed, 
and in some patients, particularly in the older age groups, convalescence 
has been prolonged and associated with malaise, headache, myalgia and 
dizziness. 


LABORATORY DATA 
Blood Cell Count 


The white blood cell count remains normal in half or more of the 
patients. In others the white count may be as high as 19,000 per cubic 
millimeter and show a polymorphonuclear granulocytosis. 


Cerebrospinal Fluid 


The cerebrospinal fluid finding in patients with central nervous system 
involvement was discussed above. 


Urinalysis 


As noted above, albuminuria and microscopic hematuria may occur. 


Electroencephalogram 


Generalized or focal abnormalities in electroencephalographic tracings 
are common in patients with central nervous system involvement. 


Other Tests 


Abnormal electrocardiograms consisting of T wave inversions have 
been reported.** Abnormal liver function tests also have been observed 
in patients with clinical manifestations of hepatomegaly and jaundice,* 
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Virus lsolations 


As described in the section on Epidemiology, ECHO viruses are 
easily isolated from throat swabs taken during the acute stages of the 
disease and from rectal swabs or stool specimens for as long as seven 
weeks after onset of disease. Virus also may be isolated from cerebro- 
spinal fluid specimens taken during the acute stages from patients with 
central nervous system manifestations. 


Serologic Studies 


A rise in neutralizing antibodies and complement-fixing antibodies 
may be demonstrated in convalescent serums. Neutralizing antibodies 
are type-specific, although types 1, 4, 8, 11, 12, 13 and 14 show minor 
degrees of cross neutralization. There is no common complement-fixing 
antigen for the ECHO group. 


DIAGNOSIS 


A diagnosis of ECHO virus infection may be made by isolation of 
the viral agent from the throat or stool, of cerebrospinal fluid and 
by demonstration of a specific neutralizing antibody rise in the con- 
valescent serum. For these purposes throat swabs, rectal swabs or stool 
specimens and cerebrospinal fluid specimens are required for virus 
isolation. Also required are an acute-phase serum specimen collected 
during the first 4 days of disease and a convalescent-phase specimen 
collected 10 to 14 days later. Since ECHO viruses may be isolated 
from healthy persons and occasionally more than one type of ECHO 
virus may be isolated simultaneously from the same person,?* the 
dilemma of the virologist in establishing an etiologic relation between 
an isolated agent and a clinical syndrome is obvious. Huebner?* has 
discussed this dilemma in detail and suggested criteria for establishing 
such a relation. 


DIFFERENTIAL DIAGNOSIS 


The varied clinical spectrum associated with ECHO virus infections 
necessitates their consideration in the differential diagnosis of a number 
of disease syndromes. For instance, ECHO virus infections may be 
considered in the differential diagnosis of fevers of undetermined cause, 
aseptic meningitis syndrome, undifferentiated respiratory diseases, as 
well as in diarrheal diseases of infants and children, influenza-like 
syndrome and hepatomegaly with jaundice. The most important areas 
of differential diagnosis are those of central nervous system infections 
and of infectious exanthems. 
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Central Nervous System Infections 


Bacterial meningitis is usually differentiated from the aseptic meningitis 
due to ECHO virus by the grossly clouded sensorium, the elevation in 
peripheral white blood cell count and the cerebrospinal fluid findings. 
In purulent meningitis the cerebrospinal fluid pressure may be elevated 
to 300 to 600 cm. of water, which is higher than that generally seen 
in ECHO infections. The cerebrospinal fluid white blood cell count 
ranges from 10 to 50,000 cells per cubic millimeter with a preponder- 
ance of polymorphonuclear granulocytes. This is generally higher than 
the count observed in -}CHO infections, although we have noted counts 
as high as 2700 white blood cells with 95 per cent polymorphonuclears 
in such infections. In purulent meningitis the protein content of the 
cerebrospinal fluid tends to be higher (200 to 500 mg. per 100 ml.) 
than in ECHO infections, in which it rarely exceeds 100 mg. In 
bacterial meningitis the cerebrospinal fluid sugar is usually diminished 
and may be absent in specimens with high white blood cell counts. 
In ECHO virus infections the sugar content of the cerebrospinal fluid 
remains normal. In bacterial meningitis the specific organism frequently 
can be observed on a stained smear of the cerebrospinal fluid and 
isolated in cultures of the fluid or blood. Despite these obvious dif- 
ferential points, it is often difficult to differentiate between bacterial 
meningitis and aseptic meningitis, particularly in the patient with bac- 
teral meningitis who is partially treated with antibacterial therapy. In 
such instances there is no contraindication to the use of empirical 
antibacterial therapy designed to treat the bacterial meningitis of 
undetermined etiology. 

Poliomyelitis and Coxsackie virus infections of the central nervous 
system in general cannot be differentiated from ECHO virus infections 
on clinical or routine laboratory evidence. In fact, mild infections with 
various members of the enterovirus family may produce mild respira- 
tory or gastrointestinal manifestations which are indistinguishable. On 
the other hand, poliomyelitis infections, particularly type 1, may be 
associated with a more generalized and permanent myelitis than ECHO 
virus infections. Also, poliomyelitis infections are generally associated 
with more muscle spasm and evidence of autonomic nervous system 
involvement, such as bladder paralysis and paralytic ileus, than ECHO 
virus infections. Although certain Coxsackie virus infections are as- 
sociated with an exanthem, poliovirus infections are not** %* 55 (see 
also p. 903). A patient with aseptic meningitis and an exanthem 
probably has an ECHO virus infection. 

Encephalitis due to polioviruses, Coxsackie viruses, arthropod-borne 
viruses and other viruses such as mumps, lymphocytic choriomeningitis, 
herpes simplex, infectious mononucleosis and various postinfection en- 
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cephalitides is indistinguishable from encephalitis due to ECHO virus 
infections without the aid of the virus diagnostic laboratory. 


Exanthems 


SCARLET FEVER may usually be distinguished from the exanthem of 
ECHO virus infections by the follicular type of “red goose flesh” 
and the erythematous flush found predominantly under the neck, in 
the axillae and the groin. The flushed face, circumoral pallor, straw- 
berry tongue and Pastia’s lines also are suggestive of scarlet fever and 
are not generally found in ECHO virus infections. The exudative 
pharyngitis, the cultivation of beta hemolytic streptococcci from the 
throat and a high antistreptolysin titer are also suggestive of scarlet 
fever. The macules on the face seen in ECHO virus infections aid 
in ruling out scarlet fever. 

Meastes. The maculopapules of measles are somewhat larger and 
tend to coalesce more than those of ECHO virus infections. In measles 
the catarrhal symptoms, the cough and the eye signs are more pro- 
minent than in ECHO virus infections. The leukopenia noted in 
measles is somewhat against ECHO virus infections. Koplik’s spots, 
when seen in profusion on the buccal mucosa and in the conjunctivae, 
are pathognomonic of measles. Smears of the nasal mucous mem- 
branes for giant cells, isolation of measles virus and the demonstra- 
tion of a rise in measles antibodies are tests done in research laboratories 
which are diagnostic of measles. (See also p. 869.) 

Rusetia. The exanthem of ECHO virus infections frequently has 
been described as rubelliform, and therefore confusion between these 
two diseases is common (see also p. 873). The importance of an 
accurate differential diagnosis, especially to an exposed pregnant 
woman, is obvious. No virus has been cultivated from patients with 
rubella. The ease and rapidity with which ECHO viruses may be 
isolated eventually may be used routinely in the differential diagnosis 
of exanthems to which pregnant women are exposed. Rubella tends 
to occur in somewhat older age groups, although the age incidence of 
both diseases overlaps. The incubation period of rubella is longer. 
Fever and constitutional symptoms in rubella are perhaps less intense 
than in ECHO infections. A tender adenopathy, especially of the oc- 
cipital nodes, is more notable in rubella than in ECHO virus infections, 
in which usually only the cervical nodes are enlarged and are not 
tender. The leukopenia of rubella aids in the differential diagnosis. 

ERYTHEMA INFECTIOSUM (fifth disease), or “infectious blushing,” is 
characterized by pink to violaceous macules which coalesce on the 
cheeks to give a slapped-cheek appearance. The exanthem on the 
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trunk and extremities may consist of a violaceous reticuliform network. 
These clinical findings aid in differentiating this disease from ECHO 
virus infections (see also p. 876). Werner?! and Henle *° have isolated 
in tissue culture a cytopathogenic agent from patients with this disease 
picture. ‘The relation of this agent to the ECHO virus group is 
unknown at this time. 

Inrectious Mononucieosis. Although the exanthem of infectious 
mononucleosis is “rubelliform” and therefore may be confused with 
CHO virus infections, the age incidence, the exudative tonsillitis, 
the atypical lymphocytes in the peripheral blood smear and the positive 
heterophil antibody or ox-erythrocyte hemolysin test seen in infectious 
mononucleosis aid in the differential diagnosis. 


Exanthems associated with bacterial sepsis, drug eruptions, rickett- 
sioses and collagen diseases also must be differentiated from the ex- 
anthem of ECHO virus infections. 


PROGNOSIS 


The prognosis of ECHO virus infections is usually good. Complete 
recovery without residua is the rule, although permanent paralysis and 
death have been reported.*® *4 ® 


TREATMENT 


The ECHO viruses are not susceptible to antibacterial drugs. Treat- 
ment of mild ECHO virus infections is symptomatic. The removal 
of cerebrospinal fluid at the time of lumbar puncture may temporarily 
relieve the headache, which may return, however, after 12 to 24 hours. 
Infections producing myelitis would be managed like poliomyelitis. 
Severe encephalitis associated with ECHO virus infections would be 
managed with anticonvulsant drugs, steroids and supportive care. 


IMMUNOLOGY 
Passive Immunity 


Theoretically, newborn infants are temporarily immune to serotypes of 
ECHO viruses for which their mothers have neutralizing antibodies. 
Nevertheless, the occurrence of ECHO virus infections in the pre- 
mature and the newborn infant shows that some newborns may be 
susceptible to various ECHO viruses. Pooled human gamma globulin 
contains neutralizing antibodies for ECHO viruses and theoretically 
should provide a temporary passive immunity. 
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Active Immunity 


No active immunizing agent for any ECHO virus is available. 


CONTROL MEASURES 


No specific control measures are available. The effectiveness of pooled 
human gamma globulin in providing passive immunity could be sus- 
pected, but probably will never be proved. Until the effects of various 
ECHO virus infections on the fetus are known, it is advisable for 
pregnant women to avoid contact with any person having an acute 
febrile illness or an exanthem. 


REFERENCES 


1. Alexander, H. E., Koch, G., Mountain, I. M., and Van Damme, O.: Infectivity 
of Ribonucleic Acid from Poliovirus in Human Cell Monolayers. J. Exper. Med., 
108:493, 1958. 

. Armold, J. H., and Enders, J. F.: Disease in Macacus Monkeys Inoculated with 
ECHO Viruses. Proc. Soc. Exper. Biol. @ Med., 101:513, 1959. 

3. Barren, A. L., Karzon, D. T., and Pallock, B. F.: Isolation of ECHO Virus Type 
Two from Cerebrospinal Fluid in Aseptic Meningitis. A.M.A. J. Dis. Child., 
95:235, 1958. 

4. Berglund, A., Bottiger, M., Johnsson, T., and Westermark, S.-E.: Outbreak of 
Aseptic Meningitis with Rubella-Like Rash Probably Caused by ECHO-Virus 
Type 9. Arch. f. d. Ges. Virusforsch., 8:294, 1958. 

7 5. Chanock, R. M.: Association of a New Type of Cytopathogenic Myxovirus. J. 

Exper. Med., 104:555, 1956. 

6. Chanock, R. M., and others: Newly Recognized Myxoviruses from Children with 
Respiratory Disease. New England J. Med., 258:207, 1958. 

7. Chin, T. D. Y., Beran, G. W., and Wenner, H. A.: An Epidemic Illness Asso- 
ciated with a Recently Recognized Enteric Virus (ECHO Type 4). II. Recog- 
nition and Identification of the Etiologic Agent. Am. J. Hyg., 66:76, 1957. 

8. Committee on ECHO Viruses: Enteric Cytopathogenic Human Orphan 
(ECHO) Viruses. Science, 122:1187, 1955. 

9. Committee on Enteroviruses: The Enteroviruses. Am. J. Pub. Health, 47:1556, 
1957. 

10. Cramblett, H. G., and others: Respiratory Illness in Six Infants Infected with 
Newly Recognized ECHO Virus. Pediatrics, 21:168, 1958. 
11. Dulbecco, R., and Vogt, M.: Plaque Formation and Isolation of Pure Lines with 
Poliomyelitis Viruses. J. Exper. Med., 99:167, 1954. 

. Eckert, G. L., Barron, A. L., and Karzon, D. T.: Aseptic Meningitis Due to ECHO 
Virus Type 18. A.M.A. J. Dis. Child., 99:1, 1960. 

13. Eichenwald, H. F., Ababio, A., Arky, A. M., and Hartman, A. P.: Epidemic 
Diarrhea in Premature and Older Infants Caused by ECHO Virus Type 18. 
].A.M.A., 166:1563, 1958. 

14. Enders, J. F., and Peebles, T. C.: Propagation in Tissue Culture of Cytopathogenic 
Agents from Patients with Measles. Proc. Soc. Exper. Biol. & Med., 86:277, 
1954. 

15. Enders, J. F., Weller, T. H., and Robbins, F. C.: Cultivation of the Lansing 
Strain of Poliomyelitis Virus in Cultures of Various Human Embryonic Tissues. 
Science, 109:85, 1949. 

16. Hammon, W. McD., and others: Evaluation of Red Cross Gamma Globulin as 


Nm 











ROBERT M. MC ALLISTER 943 


a Prophylactic Agent for Poliomyelitis. 5. Reanalysis of Results Based on 
Laboratory Confirmed Cases. J.A.M.A., 156:21, 1954. 


. Hammon, W. McD., and others: Effect of Passive Immunity on Infection with 


the Poliomyelitis Viruses. Proceedings of 3rd International Poliomyelitis Con- 
ference. Philadelphia, J. B. Lippincott Company, 1955, p. 159. 


. Hammon, W. McD., and others: Study of Certain Nonpoliomyelitis and Polio- 


myelitis Enterovirus Infections: Clinical and Serologic Associations. J.A.M.A., 
167:727, 1958. 


. Hammon, W. McD., Yohn, D. S., and Pavia, R. A.: Isolation and Characteriza- 


tion of Prototype Viruses ECHO-26, ECHO-27, Coxsackie B-6. Proc. Soc. 
Exper. Biol. &@ Med., 103:164, 1960. 


. Henle, W.: Exanthem Subitum and Erythema Infectiosum; in T. M. Rivers and 


T. M. Horsfall, Jr.: Viral and Rickettsial Infections of Man. 3rd Ed. Philadel- 
phia, J. B. Lippincott Company, 1959. 


. Hennessen, W.: Ueber das epidemische Auftreten einer bisher unbekannten 


Virusmeningitis und ihren Erreger. Deutsche med. Wchnschr., 81:2088, 1956. 


. Huebner, R. J.: Criteria for Etiologic Association of Prevalent Viruses with 


Prevalent Diseases: Virologist’s Dilemma. Ann. New York Acad. Sc., 67:430, 
1957. 


. Idem: Personal communication. 
24. Idem: Perspectives in Virology, edited by M. Pollard. New York, John Wiley & 


Sons, Inc., 1959, p. 121. 


. Huebner, R. J., Rowe, W. P., and Chanock, R. M.: Newly Recognized Respiratory 


Tract Viruses. Annual Rey. Microbiology. Palo Alto, Annual Reviews, 1958, 
p. 49. 


. Karzon, D. 'T.: The Enteroviruses and the Aseptic Meningitis Syndrome. Quart. 


Rey. Pediat., 14:78, 1959. 


7. Karzon, D. T., Winkelstein, W., and Cohen, S.: Isolation of ECHO Virus Type 


6 during Outbreak of Seasonal Aseptic Meningitis. ].A.M.A., 162:1298, 1956. 


. Kibrick, S., and Enders, J. F.: Disease Due to ECHO Virus Type 9 in Massa- 


chusetts, 1958. New England J. Med., 259:482, 1958. 


. Kibrick, S., Melendez, L., and Enders, J. F.: Clinical Associations of Enteric 


Viruses, with Particular Reference to Agents Exhibiting Properties of ECHO 
Group. Ann. New York Acad. Sc., 67:311, 1957. 


. Krech, V.: Antigenic Relationship between Herpes Simplex Virus and ECHO 


Type 9. Virology, 4:185, 1957. 


31. Kumm, H. W.: Relationship of ECHO and Coxsackie Viruses to Paralytic and 


Nonparalytic Poliomyelitis. J. Lancet, 77:469, 1957. 


. Kuroya, N., and Ishida, M.: Newborn Virus Pneumonitis (Type Sendai). II. 


Isolation of New Virus Possessing Hemagglutinin Activity. Yokohama M. Bull., 
4:217, 1953. 


. Lehan, P. H., and others: An Epidemic Illness Associated with a Recently Recog- 


nized Enteric Virus (ECHO Virus Type 4). I. Epidemiology and Clinical 
Features. Am. J. Hyg., 66:63, 1957. 


. Lyle, W. H.: Lymphocytic Meningo-encephalitis with Myalgia and Rash; A New 


Exanthem: Lancet, 2:1042, 1956. 


. McAllister, R. M., Hummeler K., and Coriell, L. L.: Acute Cerebellar Ataxia. 


Report of a Case with Isolation of Type 9 ECHO Virus from the Cerebro- 
spinal Fluid. New England J. Med., 261:1159, 1959. 


. Melnick, J. L.: Application of Tissue Culture Methods of Epidemiological Studies 


of Poliomyelitis. Am. J. Pub. Health, 44:511, 1954. 


. Melnick, J. L., and Agren, K.: Poliomyelitis and Coxsackie Viruses Isolated from 


Normal Infants in Egypt. Proc. Soc. Exper. Biol. @© Med., 81:621, 1952. 


. Melnick, J. L., and Sabin, A. B.: ‘The ECHO Virus Group; in T. M. Rivers and 


F. L. Horsfall, Jr.: Viral and Rickettsial Infections of Man. 3rd Ed. Philadelphia, 
J. B. Lippincott Company, 1959. 


. Miner, R. W., editor.: Biology of Poliomyelitis. Ann. New York Acad. Sc., 


61:737, 1955. 

















































944 ECHO VIRUS INFECTIONS 


40. Morris, J. A., Blount, R. E., Jr., and Savage, R. E.: Recovery of Cytopathogenic 
Agent from Chimpanzees with Coryza. Proc. Soc. Exper. Biol @ Med., 92:544, 
1956. 

41. Mountain, I. M., and Alexander, H. E.: Study of Infectivity of Ribonucleic Acid 
(RNA) from Type 1 Poliovirus in the Chick Embryo. Fed. Proc., 18:587, 1959. 

42. Neva, F. A., Feemster, R. F., and Gorback, I. J.: Clinical and Epidemiological 
Features of Unusual Epidemic Exanthem. J.A.M.A., 155:544, 1954. 

43. Pelon, W., Mogabgab, W. J., Phillips, I. A., and Pierce, W. E.: A Cytopathogenic 
Agent Isolated from Naval Recruits with Mild Respiratory Illnesses. Proc. Soc. 
Exper. Biol. @ Med., 94:262, 1957. 

44. Petersen, K. B.: Isolation of ECHO Virus from Two Cases of Minor IIIness in 
Adults. Danish M. Bull., 4:236, 1957. 

45. Price, W. H.: Isolation of New Virus Associated with Respiratory Clinical 
Disease in Humans. Proc. Nat. Acad. Sc., 42:892, 1956. 

46. Prince, J. T., St. Geme, J. W., Jr., and Scherer, W. F.: ECHO-9 Virus Exanthem. 
].A.M.A., 167:691, 1958. 

47. Quersin-Thiry, L., Nihoul, E., and Dekking, F.: ECHO Virus Type 9 (New 
Member of Coxsackie Group Type A) as a Cause of Epidemic Meningitis. 
Science, 125:744, 1957. 

48. Ramos-Alvarez, M.: Cytopathogenic Enteric Viruses Associated with Undiffer- 
entiated Diarrheal Syndromes in Early Childhood. Ann. New York Acad. Sc., 
67:326, 1957. 

49. Ramos-Alvarez, M., and Sabin, A. B.: Characteristics of Poliomyelitis and Other 
Enteric Viruses Recovered in Tissue Culture from Healthy American Children. 
Proc. Soc. Exper. Biol. @ Med., 87:655, 1954. 

50. Idem: Enteropathogenic Viruses and Bacteria: Role in Summer Diarrheal Diseases 
of Infancy and Early Childhood. J.A.M.A., 167:147, 1958. 

51. Robbins, F. C., Enders, J. F., Weller, T. H., and Florentino, G. L.: Studies in 
the Cultivation of Poliomyelitis Viruses in Tissue Culture. V. The Direct Iso- 
lation and Serologic Identification of Virus Strains in Tissue Culture from 
Patients with Nonparalytic and Paralytic Poliomyelitis. Am. J. Hyg., 54:286, 
1951. 

52. Rowe, W. P., Hartley, J. W., Waterman, S., Turner, H. C., and Huebner, R. J.: 
Cytopathogenic Agent Resembling Human Salivary Gland Virus Recovered 
from Tissue Cultures of Human Adenoids. Proc. Soc. Exper. Biol. & Med., 
92:418, 1956. : 

53. Sabin, A. B.: Reoviruses. Science, 130:1387, 1959. 

' 54. Sabin, A. B., Krumbiegel, E. R., and Wigand, R.: ECHO Type 9 Virus Disease: 

; Virologically Controlled Clinical and Epidemiologic Observations during 1957 
Epidemic in Milwaukee, with Notes on Concurrent Similar Diseases Associated 
with Coxsackie and Other ECHO Viruses. A.M.A., J. Dis. Child.,96:197, 1958. 

55. Sanford, J. P., and Sulkin, $. E.: The Clinical Spectrum of ECHO-Virus Infec- 
tion. New England J. Med., 261:1113, 1959. 

56. Scherer, W. F., Syverton, J. T., and Gey, G. O.: Studies on the Propagation in 
Vitro of Poliomyelitis Viruses. IV. Viral Multiplication in a Stable Strain of 
Human Malignant Epithelial Cells (Strain HeLa) Derived from an Epidermoid 
Carcinoma of the Cervix. J. Exper. Med., 97:695, 1953. 

57. Sickles, G. M.: Unpublished data. 

58. Smith, M. G.: Propagation in Tissue Cultures of a Cytopathogenic Virus from 
Human Salivary Gland Virus Disease. Proc. Soc. Exper. Biol. & Med., 92:424, 
1956. 

59. Sommerville, R. G.: Enteroviruses and Diarrhea in Young Persons. Lancet. 2:1347 
1958. 

60. Steigman, A. J.: Discussion on Part 1: Coxsackie Viruses. Ann. New York Acad. 
Se., 67:249, 1957. 

61. Steigman, A. J., Kokko, U. P., and Silverberg, R. J.: Unusual Properties of a Virus 
Isolated from the Spinal Cord of a Child with Fatal Poliomyelitis. A.M.A. J. 
Dis. Child., 86:509, 1953. 

. Stewart, S. E., Eddy, B. E., Gochenouv, A. M., Borgese, N. G., and Grubbs, 


, 











64. 


65. 


66. 


67. 


68. 


69. 


ROBERT M. MCALLISTER 945 


>. E.: The Induction of Neoplasms with a Substance Released from Mouse 
Tumors by Tissue Culture. Virology, 3:380, 1957. 


3. Sultanian, I. V., and Rhodes, A. J.: Isolation of ECHO Virus Type 9 from Out- 


break of Aseptic Meningitis with Rubelliform Rash, Toronto, 1956. Canad. 
J]. Pub. Health, 49:181, 1958. 

Syverton, J. T.: Enteroviruses. Pediatrics, 24:643, 1959. 

Tyrrell, D. A. J., Clark, S. K., Heath, R. B., and Curren, R. C.: Studies of Cox- 
sackie Virus Antigenically Related to ECHO 9 Virus and Associated with 
Epidemic of Aseptic Meningitis with Exanthem. Brit. J]. Exper. Path., 39:178, 
1958. 

Verlinde, J. D.: Discussion in Poliomyelitis: Papers and Discussions Presented at 
the Fourth International Poliomyelitis Conference. Philadelphia, J. B. Lippin- 
cott Company, 1958. 

Vogel, J., and Shelokov, A.: Adsorption-Hemagglutination Test for Influenza 
Virus in Monkey Kidney Tissue Culture. Science, 126:358, 1957. 

Von Olderhausen, H.-F.: Klinische Beobachtungen iiber eine neuartige primare 
aseptische Meningoenzephalitis (‘“epidemische Virus-Meningoenzephalitis” ) . 
Deutsche med. Wcehnschr., 82:442, 1957. 

Weller, T. H.: Serial Propagation in Vitro of Agents Producing Inclusion Bodies 
Derived from Varicella and Herpes Zoster. Proc. Soc. Exper. Biol. @ Med., 
83:340, 1953. 


. Wenner, H. A., and Chin, T. D. Y.: Discussion of ECHO Viruses in Cellular 


Biology, Nucleic Acids and Viruses. New York Acad. Sc., 5:384, 1957. 


. Werner, G. H., Brachman, P. S., Ketter, A., Scully, J., and Rake, G.: A New 


Viral Agent Associated with Erythema Infectiosum. Ann. New York Acad. Sc., 
67:338, 1957. 


. Yoshioka, I., and Horstmann, D. M.: Viremia in Infection Due to ECHO Virus 


Type 9. New England J. Med., 262:224, 1960. 


4614 Sunset Blvd. 
Los Angeles 27, Calif. 














POLIOMYELITIS 


ROBERT WARD, M.D. 


Poliomyelitis is caused by 3 immunologically distinct polioviruses, types 
1, 2 and 3, which, because of their many similarities, are now grouped 
together with ECHO and Coxsackie viruses and designated entero- 
viruses. 

Although some of the clinical manifestations of enteroviral infec- 
tions are common to all, e.g. aseptic meningitis, the feature of severe 
persistent paralysis is so far limited to poliomyelitis. This appears to be 
an uncommon accident, since in most of us poliomyelitis occurs as a 
silent or unrecognized infection. ‘The majority of persons with overt 
infection have a mild illness characterized by fever, sore throat, head- 
ache, vomiting, abdominal pain, and stiffness and pain of the back, 
neck and legs. Various combinations of these signs and symptoms 
may be present, or they may occur singly; they are usually transient 
and clear promptly with no residual damage. Poliomyelitis spreads 
easily, especially during the warm summer and early fall months, the 
season when outbreaks usually strike. During the last three years 
a distinct drop has been observed in the incidence among school 
children; the highest attack rates have occurred in the preschool age 
group. It is clear that the formalin-“killed” vaccine (Salk) is safe and 
has the capacity to prevent paralytic poliomyelitis. “Live” virus vaccines 
have shown promise in mass trials conducted abroad; they also present 
problems which deserve attention before similar mass trials are launched 
in this country. 


ETIOLOGY 


Poliomyelitis is caused by any one of 3 antigenically different polio- 
viruses: types 1, 2 and 3. Type 1 has been associated with most epi- 
demics in recent years; type 2, the least, and type 3, an intermediate 
number. 
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Physical and Chemical Characteristics of Poliovirus 


Poliovirus measures 25 to 30 millimicrons in diameter. Along with 
the other enteroviruses—Coxsackie and ECHO —poliovirus occupies 
a place among the smallest viruses. It has recently been demonstrated 
to have a crystalline form. Purified preparations of poliovirus appear 
to be made up of a central core of ribonucleic acid (RNA) surrounded 
by a protein overcoat. There is good evidence suggesting that the RNA 
portion is responsible for viral infectivity and the protein coat for its 
immunologic properties.' 

Poliovirus is a hardy agent, capable of withstanding various physical 
and chemical influences. It keeps for years frozen in the electric deep 
freeze (—15° C.) or in the dry ice storage cabinet (—70° C.). Its 
activity is not impaired by ether or by various antimicrobial agents 
such as penicillin, streptomycin and chloramphenicol. These agents are 
commonly used to eliminate bacteria in the preparation of fecal and 
oropharyngeal materials for virus assay in tissue culture or animals. The 
activity of poliovirus is destroyed by heat, ultraviolet light, formalin 
and oxidizing agents such as hydrogen peroxide, potassium perman- 
ganate and chlorine. ‘The presence of extraneous organic matter exerts 
a protective effect on the virus; e.g. higher concentrations of chlorine 
are needed to inactivate virus in fecal than in aqueous suspensions; 
most strains of poliovirus are inactivated in aqueous suspension by 
heating at 55° C. for one-half hour, but when suspended in dairy 
products (milk, cream and ice cream), the virus is enabled to withstand 
temperatures about 5° C. higher. 


Pathogenicity for Laboratory Animals and Tissue Cultures 


The experimental transmission of poliomyelitis to monkeys was first 
accomplished in 1908. Since this experimental animal is expensive, 
cumbersome and impractical as a laboratory test object, little real 
progress was made toward the goal of prevention until the tissue culture 
era. In 1949 Enders, Weller and Robbins’ reported one of the land- 
marks in medicine, namely, the propagation of poliovirus in human 
non-nervous tissue cultures; they observed destruction of the cells 
(cytopathic effect) in vitro, an effect which was prevented by specific 
immune serum. This discovery paved the way for practical laboratory 
tests for the detection of many other viruses in addition to poliovirus, 
measurement of antibodies, and, most important, the development of 
both “killed” and “live” attenuated poliovirus vaccines. 

Before the tissue culture breakthrough Armstrong? in 1939 adapted 
a strain (Lansing) of poliovirus type 2 to cotton rats and mice. In 
1952 another type 2 strain (MEF1) was propagated in the chick 
embryo. Mountain and Alexander'® (1959) have demonstrated that 
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infectious ribonucleic acid derived from poliovirus type 1 (Mahoney 
strain) multiples in the chick embryo. 


Immunologic Properties 


Before they were cultivated in cells in vitro, polioviruses had been 
found to fall into 3 major antigenic groups designated types 1, 2 and 3. 

Infection with polioviruses gives rise to neutralizing, complement- 
fixing and viral-precipitating antibodies. Neutralizing antibodies are 
formed early in the disease and usually persist for life. They can be 
measured by using three different techniques in vitro. (1) Cytopathic 
test: Mixtures of virus and serum are incubated and are placed in 
tubes containing growing cells which are observed microscopically for 
cytopathic effect, e.g. presence of unneutralized virus. (2)“Color” test: 
Cells are added to the virus-serum mixtures, along with phenol red, 
and incubated; unneutralized virus kills the cells before they multiply 
and metabolize sufficiently to lower the pH and produce the yellow 
color observed in actively growing cultures. Thus with phenol red in 
the medium, the color of the fluid in the tube serves as the indicator 
of virus (red) or antibody (yellow) effect. It appears that the “color” 
test is more sensitive than the cytopathic test in detecting neutralizing 
antibody, and that the two methods may be measuring qualitatively 
different antibodies. (3) Plaque technique: The plaque technique de- 
vised by Dulbecco and Vogt® is based on the macroscopic effect of un- 
neutralized virus upon a sheet or monolayer of cells growing on one 
half of a petri dish or side of a 3-ounce prescription bottle; virus-serum 
mixtures are added, allowed to incubate, and then covered with an 
agar overlayer containing neutral red. Unneutralized virus particles 
produce foci of damaged cells which lose their affinity for the vital dye 
and are seen as round white plaques which can be counted macroscopi- 
cally. The plaque technique provides a more precise quantitative 
method of neutralization than methods 1 or 2. Recent studies utilizing 
the plaque technique have demonstrated a qualitative difference in 
neutralizing antibody found in early acute-phase human serum as 
compared with convalescent-phase serum.‘ 

Complement-fixing antibodies are formed early in the course of 
infection and, unlike neutralizing antibodies, gradually decline in 
titer and may disappear altogether in the course of a few years. Antigens 
for each of the three types of poliovirus are prepared from tissue culture 
fluids. Preparations of one antigenic type, i.e. type 1, when inactivated 
by heat, formalin or ultraviolet light, yield a soluble complement-fixing 
antigen which gives cross reactions with immune serums of the other 
two types. Unheated or purified antigens containing complete active 
virus give rise to a type-specific reaction. 

Viral-precipitating antibodies which are type-specific may be dem- 
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onstrated in convalescent serum by means of a “flocculation” test*° 
and by agar gel diffusion techniques.'* 


PATHOGENESIS AND PATHOLOGY 


There is general agreement that poliovirus enters by way of the mouth 
and that the sites of primary attack and multiplication are the oro- 
pharynx and portions of the gut. Virus is readily detected in material 
from the oropharynx and in stools before the onset and during the 
first week of illness. ‘hereafter it becomes increasingly difficult to dem- 
onstrate virus in the throat, although it may be excreted for many 
weeks in the stools. From the oropharynx and intestine, virus proceeds 
to the regional lymph nodes and to the blood stream. ‘The part played 
by viremia in the attack on the central nervous system is debatable: 
Bodian* holds that virus invades the central nervous system mainly 
across blood vessels in a portion of the cerebellum (area postrema). 
According to his concept, the blood stream is the principal site of anti- 
body action in preventing invasion of the central nervous system. 
Sabin,’* on the other hand, believes that virus invades the regional 
nerve ganglia from the alimentary tract and other susceptible extra- 
neural tissues. Under favorable circumstances virus travels along nerve 
pathways to the corresponding area in the central nervous system. 
According to Sabin’s view, viremia results from an overflow from 
lymph nodes and other extraneural sites when the cells can no longer 
deal with an excess of virus. Upon entering the blood stream, virus is 
quickly taken up by cells of the reticuloendothelial system and other 
tissues. Sabin believes that viremia is not significant unless virus so 
distributed by the blood can propagate in extraneural tissues. It would 
seem that this is a characteristic of some strains and not of others. 
Virus in the blood can also be deposited in the alimentary mucosa, 
whence it proceeds under favorable conditions along neural pathways 
to the central nervous system. Antibody would act, according to Sabin, 
chiefly at the extraneural sites of viral multiplication. 

The pathologic lesions characteristic of polyiomyelitis are observed 
on microscopic examination of the central nervous system. They occur 
mainly in the anterior horn cells of the spinal cord, in the reticular 
formation of the medulla, in the vestibular nuclei and cerebellar roof 
nuclei, in the thalamus and hypothalamus, and in the motor area of 
the precentral gyrus. The distribution of lesions conforms in general 
to the distribution of virus in the human central nervous system. The 
main site of action is the cell body of the neuron: Chromatolysis of 
the Niss] substance of the cytoplasm is rapidly followed by nuclear 
changes and pericellular accumulation of polymorphonuclear and 
mononuclear leukocytes. At this stage the process may be reversible 











ROBERT WARD 951 


and complete recovery may occur, or the nerve cell may be irreversibly 
damaged with neuronophagocytosis and eventual outfall. Perivascular 
“cufing” with lymphocytes is usually observed, probably in response 
to damaged neurons. ‘The microscopic picture is not pathognomonic 
for poliomyelitis, since similar changes are produced by other viruses. 
Nevertheless, the distribution of lesions and virus in the central nervous 
system is different from that of other viral encephalitides. 


CLINICAL PICTURE 


In most persons poliomyelitis occurs as a silent infection or as a mild 
transitory illness. The majority of overt infections are known as (1) 
abortive or (2) nonparalytic poliomyelitis. Paralytic poliomyelitis is 
now regarded as a relatively uncommon accident. 


Abortive Poliomyelitis 


This form is estimated to constitute between 4 and 8 per cent of 
poliomyelitis infection (see Fig. 12). The onset of abortive poliomyelitis 
or “minor illness” is sudden, and its duration is short—a matter of 
hours or a few days. It is characterized by fever, sore throat, headache, 
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Fig. 12. Schematic diagram of clinical and subclinical forms of poliomyelitis, show- 
ing presence of virus and antibodies in relation to the development and subsidence of 
the infection. (S. Krugman and R. Ward: Infectious Diseases of Children. St. Louis, 
C. V. Mosby Company. Adapted from J. R. Paul: Epidemiology of Poliomyelitis. 
World Health Organization Monograph No. 26, 1955.) 
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nausea, vomiting, loss of appetite, and abdominal pain. These symp- 
toms may occur singly or in any combination. The throat may be 
slightly inflamed; otherwise the physical examination is negative. 
Neurologic examination reveals no positive findings. ‘The cerebrospinal 
fluid is normal at this stage. If examined two or three weeks later, the 
cerebrospinal fluid protein may be increased. 


Nonparalytic Poliomyelitis (‘Major Illness” or ‘‘Aseptic Meningitis Due to 
Poliovirus”) 


The latter term may be preferable, since there is no clinical distinc- 
tion between nonparalytic poliomyelitis and aseptic meningitis, and 
since the latter can be caused by many agents other than polioviruses. 
In any event, it is characterized by the same symptoms found in 
abortive poliomyelitis (see above) plus pain and stiffness in the neck, 
back and legs. The fever is apt to be higher, the headache is more 
severe, and the patient sicker than in the abortive illness. 


Paralytic Poliomyelitis 


The onset of paralytic poliomyelitis occurs often with the same signs 
and symptoms mentioned above. At this stage there is no way of 
forecasting paralysis. In children a “double hump,” or biphasic illness, 
is seen in about one third of the cases (Fig. 12). The initial phase 
simulates the abortive or minor illness, followed by a period of normal 
temperature and well-being lasting from several hours to several days. 
Fever then recurs accompanied by the same symptoms in more severe 
form associated with signs of central nervous system invasion. Evi- 
dence of weakness or paralysis appears shortly or may be obscured by 
severe pain and tenderness in the extremities. In some patients paralysis 
may be the first sign of central nervous system involvement. Often 
the first phase may be so transitory as to escape notice altogether, 
or the first and second phases may merge. 

As a tule, stiffness of the back or neck precedes the onset of paralysis. 
This is brought out by the patient’s inability to “kiss the knees” or by 
the “tripod sign,” which is elicited by his inability to sit erect and the 
need to brace himself by backward extension of the arms. Kernig’s and 
Brudzindki’s signs are positive. The deep tendon reflexes may be ex- 
aggerated at first, then diminished or absent. Loss of the cremasteric 
or superficial abdominal reflexes may be the forerunner of paralysis in 
the legs. Pain in the extremities, hyperesthesia and tremors are also 
precursors of paralysis. As a rule, muscle pain is felt early in the major 
illness; occasionally it persists for weeks, or it may be completely 
absent. Agonizing pain may be felt by adults, especially at night, 
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usually in the back or legs, and characteristically relieved by motion. 
Pain and muscle tenderness are usually associated with “spasm” or 
increased muscle tone. This may produce unwillingness rather than 
inability to use the affected muscle group; under these circumstances it 
it difficult to estimate the extent of true paralysis or weakness. Weak- 
ness can be determined better when pain and spasm have decreased. 
If paralysis is to occur, it usually does so in the first week of major 
illness. Paralysis may occur as early as the first day or sometimes as 
late as the tenth day. Weakness may progress gradually for several 
days before it stops. There is danger of paralysis extending as long as 
the patient is febrile; rarely does this happen after the temperature 
has reached normal. 

Paralysis in poliomyelitis shows a characteristic “spotty” or asym- 
metrical distribution. Groups of mucles are affected in an arm or leg 
rather than the extremity being completely paralyzed. The sites of 
paralysis are variable, but generally speaking, the legs are more vul- 
nerable than the arms; by the same token, the large muscle groups of 
the legs and arms are apt to be more affected than the small muscles 
of the feet and hands. In the leg the extensors of the knee (quadriceps 
femoris), the dorsiflexors of the foot (anterior tibial) and peroneals 
are most frequently involved. ‘The shoulder girdle, especially the deltoid, 
is most commonly affected. In the trunk the main sites of involvement 
are the intercostals, the diaphragm and the muscles of the abdomen and 
of the back. 

Difficulty in breathing may be the result of involvement of the dia- 
phragm or intercostal muscles, or both, or it may have its origin in the 
medulla. Weakness of the diaphragm and intercostals leads to anxiety 
and restlessness; the patient sleeps in short snatches, if at all. His voice 
becomes weak, he cannot count up to 10 in one breath, and his cough 
is feeble. Breathing becomes rapid and shallow, and unless he receives 
mechanical assistance to respiration, he will soon suffocate. ‘The patient 
with diaphragmatic paralysis mobilizes the accessory muscles of res- 
piration. Breathing is entirely thoracic. The abdominal wall is drawn 
in on inspiration instead of protruding. 


Laboratory Findings 


The principal changes are found in the cerebrospinal fluid. In abortive 
poliomyelitis the fluid is normal, although a rise in protein content 
has been reported to occur several weeks later. In most cases of major 
illness, whether paralytic or not, a pleocytosis is found. The count is 
usually between 12 and 500 cells per cubic millimeter, mostly lympho- 
cytes, although polymorphonuclears may be more numerous early. The 
protein content is normal or slightly elevated in the first week of 
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illness, rising during the second and third weeks. Higher protein levels 
generally obtain in paralytic than in nonparalytic patients. Other 
chemical values remain normal. No bacteria grow on culture. Polio- 
virus is seldom detected in the cerebrospinal fluid, in contrast to other 
enteroviruses such as certain ECHO types. In some cases exhibiting 
normal cerebrospinal fluid early, if examination is repeated in a day or 
two, pleocytosis may be found. This is not caused by trauma incident 
to the first lumbar puncture, but is related to the disease process. The 
cerebrospinal fluid may remain normal throughout the course of 
poliomyelitis in about 10 per cent of patients with major illness. 


Bulbar Poliomyelitis 


In bulbar forms of poliomyelitis the principal manifestations are the 
result of damage in the medulla involving the motor nuclei of the 
cranial nerves and other vital areas controlling respiration and cir- 
culation. Usually there is evidence of involvement of the spinal cord 
also (bu!Sospinal poliomyelitis), but it may occur in the absence of 
clinically detected damage to the cord. Although bulbar forms are 
potentially the most serious, the outcome is not always bad; indeed, 
if the patient survives the acute phase, it is not unusual for recovery 
from paralysis of the cranial nerves to be complete. The incidence of 
bulbar forms varies from one epidemic to another; it rarely con- 
stitutes more than 5 to 10 per cent of all the cases. In the Copenhagen 
outbreak of 1952 more than 1000 patients were paralyzed, of whom 
349 showed bulbar involvement. In the Minnesota epidemic of 1946 
the incidence of bulbar poliomyelitis was 23 per cent of the hospitalized 
patients. In this group of 107 bulbar cases the distribution of damaged 
cranial nerves was as follows: tenth (vagus) in 96 cases; seventh 
(facial) in 71; eleventh (spinal accessory) in 40; sixth (abducens) and 
twelfth (hypoglossal) in 15; third (oculomotor) in 12; and fifth (tri- 
geminal) in 10. In other outbreaks the order of frequency has been 
different. 

Damage to the vagus results in weakness or paralysis of the soft 
palate, the pharynx and the vocal cords. The patient’s voice becomes 
hoarse or nasal in quality. Nasal regurgitation may be observed. A 
child will often refuse to eat or drink because he has difficulty in 
swallowing. ‘This results in the accumulation (“pooling or puddling” ) 
of secretions in the throat; it is vitally important to recognize this 
before aspiration occurs. Laryngeal stridor is an ominous sign. Facial 
nerve paralysis is usually unilateral and almost always peripheral, both 
the upper and the lower branches being involved. 

The most dangerous form of poliomyelitis occurs when the respira- 
tory and circulatory “centers” are attacked. When damage to the re- 
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spiratory center occurs, respirations become irregular in rhythm and 
depth; breathing is shallow and accompanied by periods of apnea. 
The temperature and pulse rate go up. The blood pressure, elevated 
to begin with, may fall rapidly to low levels. The patient becomes 
confused, disoriented, delirious and comatose, and then breathing 
stops. With involvement of the vasomotor center, the pulse is char- 
acteristically extremely fast, irregular, and hard to feel. The blood 
pressure fluctuates from high to low readings, and the pulse pressure is 
small. ‘The patient becomes extremely anxious and restless. The skin 
takes on a florid, dusky red hue, which progresses to a mottled, 
cyanotic appearance, and becomes cold and clammy to touch. Except 
for the heart stopping usually before breathing, the terminal events 
are much the same as those observed in respiratory failure. Today the 
case fatality rate of poliomyelitis is approximately 7 per cent; most 
patients who die show involvement of one or both of these vital 
centers. 

Ascending paralysis, or Landry’s type, has been observed in some 
epidemics of poliomyelitis. It is characterized by the rapid ascent of 
paralysis from the legs to the trunk, arms, neck, cranial nerves, and 
finally to the vital medullary centers. Death occurs in a few days. 
Postmortem findings are identical with those of other spinal-bulbar 
forms. More rarely, a descending form of progressive paralysis has 
been observed. 


Case Report: Descending Paralysis.* A 28-year-old white policeman awoke with 
double vision and later had a drooping eyelid and headache. The following morning 
he awoke with severe nausea, headache and vomiting, and was admitted to the hos- 
pital with bilateral ptosis and horizontal nystagmus. ‘The involvement progressed to 
complete ophthalmoplegia, thence downward to bilateral weakness of the masseters, 
palatal paralysis, dysphagia, weakness of the right side of the tongue, weakness of one 
arm, bladder paralysis and partial paralysis of one leg. The cerebrospinal fluid on the 
sixth day showed 68 lymphocytes and 103 mg. of protein per 100 ml. Poliovirus type 
I was detected in the feces, and a fivefold rise in neutralizing antibody was demon- 
strated in serum obtained on the forty-fifth day of disease. 


In the rare encephalitic forms of poliomyelitis, convulsions and 
comatose states may be observed. These are not to be confused with 
similar cerebral manifestations dependent on anoxia resulting from 
respiratory paralysis, central or peripheral. 


Case Report: Encephalitic Type of Poliomyelitis with Convulsions in the Absence 
of Respiratory Involvement.t An 11-year-old white boy complained of headache, 
double vision and malaise. The next day he had, in addition, fever, sore throat, and 
weakness of his legs; that afternoon his temperature was 104° F., and he had a left- 
sided convulsion. Cerebrospinal fluid showed 183 lymphocytes. He became increasingly 
drowsy, and had 4 more convulsions, all left-sided, which yielded to treatment with 


* Courtesy of Dr. Houston Merritt, Neurological Institute, Presbyterian Hospital, 
New York. 
+ Courtesy of Dr. Rustin McIntosh, Babies Hospital, New York. 
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Dilantin. He continued to be comatose for 3 days and then suddenly “awoke like Snow 
White,” as bright as before illness. Examination disclosed paralysis of the sixth nerve 
and weakness of the left antebrachial muscle. Poliovirus type 1 was isolated from the 
stool, and an eightfold neutralizing antibody rise was demonstrated in convalescent 
serum. 


DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS 


As John Paul has pointed out, the circumstances in which the disease 
occurs can help in the diagnosis. During the warm months of summer 
or early autumn, or during a typical outbreak, the onset of fever, 
headache and sore throat, soon followed by pain and stiffness in the 
neck, back and legs, should point toward the probability of entero- 
viral infection, possibly poliomyelitis. If this picture is accompanied by 
flaccid paralysis or weakness which is “patchy” or asymmetrical in a 
child whose cerebrospinal fluid shows pleocytosis, the case for polio- 
myelitis is greatly strengthened. The clinical diagnosis may be estab- 
lished by cultivating poliovirus from oropharyngeal secretions or 
stool and by demonstrating a rise in antibody in convalescent-phase 
serum. In order to accomplish this, throat swabs and rectal swabs (or 
stool specimen) must be collected as soon as possible, moistened with 
0.5 ml. of sterile distilled water, and held in the frozen state until 
prepared for assay in tissue cultures. Storage in the freezing com- 
partment of an electric refrigerator or in a dry ice cabinet will preserve 
the virus. The acute-phase serum sample should be collected as early 
as possible, and the second specimen, two or three weeks later. ‘Ten milli- 
liters of blood should be drawn, allowed to clot, and the serum separated 
and stored in a sterile container in the electric refrigerator at 4° C. or in 


+ the electric deep freeze. 
;? An ingenious test for antibody, recently devised by Hodes,® requires 
ys only 0.1 ml. of serum, which can be obtained by finger puncture. The 


test is based on the observation that the progress of radioactive polio- 
virus up a strip of filter paper is retarded by the presence of antibody 
on the paper. 

In the differential diagnosis of poliomyelitis various diseases must 
be considered, depending on the stage or type of infection, e.g. pre- 
paralytic, nonparalytic or paralytic disease. From the clinical mani- 
festations alone it is impossible to discriminate between nonparalytic 
or preparalytic poliomyelitis and aseptic meningitis of other cause. 
As indicated above, this is a task for the virus laboratory. The most 
common causes of aseptic meningitis are the enteroviruses (ECHO, 
Coxsackie and poliovirus) and mumps. The enteroviruses are most 
prevalent during the warm months. Mumps, on the other hand, prefers 
the cold season of winter and early spring, but may occur at any time 
of the year. The diagnosis of mumps is highly likely if parotitis accom- 
panies the picture of aseptic meningitis or meningoencephalitis; not 
uncommonly, however, mumps meningoencephalitis is seen without 
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detectable parotitis. In this situation it is possible for the virus labora- 
tory to establish the diagnosis. Virus may be detected in the cerebro- 
spinal fluid, blood, saliva or urine, but as a rule, antibody tests (com- 
plement fixation and hemagglutination-inhibition) are more prac- 
ticable. 

Various other causative factors have been linked with aseptic men- 
ingitis, including lymphocytic choriomeningitis virus, herpes simplex 
virus, herpes zoster virus, infectious mononucleosis and toxoplasmosis. 
Distinctive clinical pictures and laboratory tests will aid in establishing 
the etiology. 

The Guillain-Barré syndrome, or infective polyneuritis, is more apt 
to be confused with paralytic poliomyelitis. In the Guillain-Barré 
syndrome, paralysis tends to be symmetrical, sensory changes (other 
than pain) are frequent, and facial nerve paralysis is often bilateral. 
The most important differential point is the normal cell count and 
high protein content of the cerebrospinal fluid. Postdiphtheritic poly- 
neuritis and transverse myelitis are sometimes mistaken for polio- 
myelitis. In the South tick paralysis should be remembered and a tick 
sought for; after removal of the tick dramatic recovery is described. 
Not infrequently a mistaken diagnosis of poliomyelitis has been made 
initially on patients whose condition gives rise to pain and tenderness 
and consequent reluctance to move an arm or leg: a second look has 
revealed the underlying cause to be acute rheumatic fever, osteomyelitis, 
trichinosis, scurvy or congenital syphilis. In older children or adults 
the possibility of hysterical paralysis should be kept in mind; an impor- 
tant clue is the patient’s lack of concern for what appears to be a severe 
handicap. 


EPIDEMIOLOGY 
Modes of Transmission 


Most authorities today agree that the mouth is the principal portal 
of entry, and that the alimentary tract from the throat to the in- 
testine is the site of primary attack and multiplication of virus. By 
the same token, although virus is detected readily in the oropharynx 
early in the disease, it is generally not found in the exhalations of the 
same patients. Virus is, however, easily isolated from the stools for 
weeks. Accordingly, the available evidence points to intestinal-oral 
pathways as the chief method of spread. ‘l’here is little to suggest that 
the disease is water-borne in the usual sense, or that the repeated 
finding of large quantities of virus in sewage has much to do with 
the cause of poliomyelitis. Although virus has been detected frequently 
on filth flies, and once on fly-contaminated food in epidemics, there 
is general agreement that flies probably are not as important as human 
beings in the dissemination of poliovirus. Human association appears 
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to account for most of the spread. Intimate contact, as it occurs in 
families, is most likely to result in transfer of infection. 


Age Incidence and Socio-economic Factors 


With the rise of epidemics at the end of the nineteenth and begin- 
ning of the twentieth centuries the very young were principally at- 
tacked; most of the patients were under two years of age, and the 
disease was truly “infantile paralysis.” This is still true of tropical 
and semitropical countries where poliomyelitis is endemic. In epidemic 
areas, on the other hand, the age distribution has been changing in 
the last 30 years: From 1930 to 1950 the incidence was greater in the 
second 5 years of life than in the first 5 years. ‘The trend seems to 
have gradually taken the reverse direction since 1954, so that by 1958 
the incidence of paralytic poliomyelitis in children under 5 was more 
than twice that of those aged 5 to 9 (Fig. 13). Inadequate vaccination of 
the preschool group and socio-economic factors have a bearing on the 
shift in age incidence; during both 1958 and 1959 high attack rates 
occurred in unvaccinated preschool children and members of lower 
socio-economic groups. This finding is in contrast to the epidemiologic 
pattern of the prevaccine era. It may be that modern sanitation, hygiene 
and living conditions have tended to restrict dissemination of virus 
even in certain lower socio-economic groups, so that natural infection 
and resultant immunity have been on the wane, thus rendering these 
groups ripe for epidemics. 
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Fig. 13. Percentage distribution of paralytic poliomyelitis admissions by age, 1954- 
59. Based on hospital notifications received by The National Foundation. (From Polio- 
myelitis Annual Statistical Review. New York, The National Foundation. ) 
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Seasonal Incidence 


Although poliomyelitis may occur at any time of the year and a few 
winter epidemics have been described, outbreaks in the temperate 
zones strike as a rule during warm weather; they start in the summer 
and extend into the autumn. It has been shown by antibody conversion 
from negative to positive that inapparent infection in the absence of 
an epidemic also occurs during the summer months. The reason for 
this warm weather prevalence is unknown. It may be an effect on 
the virus, the host or the methods of transmission. ‘There is a sug- 
gestion that modes of spread are somehow facilitated during warm 
weather. 


Sex Incidence 


The incidence of paralytic poliomyelitis is slightly higher in males 
than in females. 


TREATMENT 


As is the case in most other virus diseases, there is no specific treatment 
for poliomyelitis. No antibacterial agent has been discovered which 
alters the course of the disease. Critical evidence is lacking that gamma 
globulin or convalescent serum has any effect after the disease has 
become manifest. Indeed, antibodies are already present at this stage 
of illness in most patients. 

Although hospital care is not necessary for all patients, complete 
bed rest is vitally important. A close correlation has been observed 
between the degree of physical activity early in the major illness and 
the incidence and severity of subsequent paralysis. 

It is not the purpose of this article to include a discussion of the 
management of paralytic poliomyelitis in all its complex details. This 
lies in the province of the orthopedist, the physicial therapist, the 
anesthesiologist, the otolaryngologist, with the pediatrician or internist 
responsible for the over-all care. The reader is referred to various excel- 
lent discussions.* 


PREVENTION 


Before the vaccine era, efforts to prevent poliomyelitis were directed 
to the possible interruption of infection chains. No evidence has been 


* By Howe and Wilson in Rivers and Horsfall’s Virus and Rickettsial Infections of 
Man, 3rd edition, Philadelphia, 1959, J. B. Lippincott Company, page 432; (2) by 
A. J. Steigman, in Textbook of Pediatrics by W. E. Nelson, 7th edition, Philadelphia, 
1959, W. B. Saunders Company, page 531; and (3) by P. M. Stimson and H. L. 
Hodes, in Common Contagious Diseases, 5th edition, Philadelphia, 1956, Lea & 
Febiger, page 438. 
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provided that the closing of schools or camps or the quarantining of 
individuals or communities has ever influenced the course of an epi- 
demic. Nevertheless, the following recommendations can be made, 
based on what is known about modes of spread: During epidemics it 
is advisable to (1) postpone visiting people or places in epidemic 
areas, (2) avoid eating fruit and uncooked vegetables, (3) postpone 
tonsillectomy and other elective procedures in the oropharynx, (4) 
postpone routine immunizations and avoid unnecessary injections, and 
(5) avoid chilling and overexertion. 


Immunization 


“KILLED” Vaccine. The discovery of modern tissue culture tech- 
niques and their application to poliovirus by Enders, Weller and 
Robbins‘ led to the preparation of a formalin-killed vaccine (Salk). 
The latter is capable of preventing many cases of paralytic poliomyelitis 
(Francis Report).§ Indeed, the number of paralytic cases reported 
in the United States dropped from 18,308 in 1954 to 2499 in 1957, 
but the over-all drop in 1957 seemed greater than one might have 
anticipated from the number of people vaccinated. Since 1957, however, 
the number of reported paralytic cases has risen—to 3697 in 1958 
and 5694 in 1959 (1959 figures are provisional). The year 1959 was 
the first year since the institution of Salk vaccine during which mul- 
tiple sizable outbreaks struck in various parts of the United States. 
The reasons for the resurgence of epidemic poliomyelitis are not en- 
tirely clear; at least three contributory factors should be considered: 

1. Failure to Vaccinate Enough Persons. It is estimated that more 
than 90 million persons—about half the United States population— 
were unvaccinated. Only 54 per cent of children under 5 years—the 
most susceptible age group—received 3 or more injections, while about 
5 million remained totally unvaccinated. In this connection it is 
important to realize that “killed” vaccine fails to prevent alimentary 
tract infection and consequent spread of wild polioviruses, thereby 
creating a danger to unvaccinated people. 

2. Variable Antigenic Potency of Vaccine. Commercially prepared 
vaccine has been found to vary from lot to lot, and in some lots 
the antigenic levels were extremely low.* 

3. Prevalence of Antigenic Variant of Poliovirus. It has been sug- 
gested that a new antigenic variant of poliovirus, not included in the 
present vaccine, may be responsible for the reappearance of epidemics; 


* It is recommended that at least 4 doses of 1 ml. each be given in the course of 2 
or 3 years. For the present it seems desirable to give an annual booster injection just 
before the summer months, or “poliomyelitis season.” When highly purified, concen- 
trated “killed’’ vaccines or live attenuated vaccines for oral administration become 
available, the recommendations above will have to be modified. 
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there is no evidence to support this notion, although certain types of 
the other enteroviruses-ECHO and Coxsackie—are known to be 
associated with transitory paralysis or weakness in a relatively small 
number of patients. 

In summary, “killed” polio vaccine, like other vaccines, is not perfect, 
but it is effective and safe, and the only agent available in the 
United States today (May, 1960) for routine immunization. Until 
other vaccines, demonstrably superior to “killed” vaccine, are sanc- 
tioned by public health authorities, it seems to the author that the use 
of “killed” vaccine should be pushed vigorously in all persons under 40 
years of age, especially in children under 5 years and in lower socio- 
economic groups which have been hard hit in recent epidemics. 

“Live” ATTENUATED Vaccines. These immunizing agents have 
recently received wide publicity, and deservedly so, for they represent 
the forerunners of what may turn out to be the new era of “mass 
immunization.” The advantages of live attenuated poliovirus vaccine 
over “killed” vaccine would seem to include (1) oral administration, 
(2) lower cost, (3) potential spread in community with eventual 
replacement of wild paralytogenic strains by attenuated strains.* 

Attenuated polioviruses have been developed independently by three 
investigators, Sabin,!* Koprowski!* and Cox.' It has been amply dem- 
onstrated that their various preparations of live attenuated virus when 
given by mouth to human beings produce no overt illness, but rather 
multiplication of virus in the alimentary tract as shown by excretion 
of large quantities of virus in the stools, formation of antibody, and 
resistance to reinfection of the intestinal tract with homologous virus. 

Safety. One of the foremost considerations has to do with safety 
of attenuated vaccines. On the basis of large-scale field trials involving 
millions of persons in the U.S.S.R., Europe, Asia, Africa and South 
and Central America, no evidence has been forthcoming that the 
use of the vaccines was associated with an increase in paralysis over 
that observed in unvaccinated people. The possibility still remains, 
however, that attenuated virus may mutate to virulent paralytogenic 
virus after a series of man-to-man passages in the alimentary tract.%* In 
other words, the genetic stability of attenuated strains as they are 
serially propagated in the gut of vaccinated persons and contacts must 
be carefully monitored. Smorodintsev and associates?! made 10 con- 
secutive transfers of attenuated viruses through the intestinal canal 
of healthy, susceptible children, which resulted in the periodic ap- 
pearances of strains of higher neurotropic activity for monkeys than 
was shown in the original vaccinal strains; this change proved not 


* GeNERAL Eprror’s Note. On August 24, 1960, Surgeon General Leroy E. 
Burney of the U.S. Public Health Service approved the manufacture of a live attenu- 
ated poliovirus vaccine developed by Dr. Albert B. Sabin. It is expected that the 
vaccine will be available for use by summer or autumn of 1961.—J.1.S. 
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to be stable or progressive, since the more neurotropic strains returned 
to their initial nonpathogenic state in subsequent passages. 

Melnick and co-workers," by means of a slightly different technique, 
found certain live poliovirus vaccines to be “more neurovirulent” than 
had been suspected originally. These authors point out that, although 
the significance of monkey neurovirulence is not understood and that 
one cannot always transfer what happens in primates to what happens 
in man, nevertheless, the reduction or absence of this characteristic 
(monkey neurovirulence) was the basis for the selection of strains for 
the vaccine. Accordingly, this characteristic should be established as 
stable before large-scale feeding of virus is carried out in this country. 

To aid in differentiating between attenuated and virulent strains 
of poliovirus, several stable genetic characteristics, or “markers,” of 
virulent strains have been described: rapid growth in a medium of 
low pH (d+ marker),?® *? rapid growth on monkey stable kidney cell 
line (MS+ marker),"’ and growth at 40° C. (‘T+ marker).1* The 
presence of these markers in tissue culture tests serves to distinguish 
virulent wild strains from most attenuated strains of virus. An ingenious 
new “marker,” recently described by Hodes® and called the E marker, 
depends on the virtually complete elution of virulent virus from a 
cellulose ion exchange resin column; avirulent strains cannot be 
eluted, and partially avirulent strains behave in an intermediate fashion. 

Are Attenuated Vaccines Effective? Although antibody formation 
to all three types of poliovirus and resistance of the alimentary tract 
to refeeding of homologous viruses have been shown to follow ad- 
ministration of attenuated vaccines, controlled studies of their effec- 
tiveness in preventing paralysis have not been reported. Such trials are 
extremely difficult to evaluate for various reasons, including (1) the 
known spread of virus in families and closed institutions, (2) the 
variation and low incidence of naturally occurring paralytic polio- 
myelitis, and (3) the brief observation period since the vaccines were 
fed. At present there is no evidence of increased attack rates of paralytic 
disease which would suggest a lack of protection. 

In summary, “live” attenuated poliovirus vaccines offer great promise 
in the control of paralytic poliomyelitis. At present more information 
about safety (genetic stability), spread of virus in the community, and 
effectiveness in actually preventing paralysis is vitally needed. 
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ADENOVIRUS AND PARAINFLUENZA 
VIRUS INFECTIONS 


ROBERT H. PARROTT, M.D. 


Progress in virology has been so rapid that there are now more than 
100 individual viruses which may actually or potentially be related to 
respiratory tract illness. Only a few of these have been associated with 
clinically distinct syndromes. In fact, as more viruses are uncovered, 
the impression is confirmed that most viral respiratory tract illnesses 
are not so clinically distinct that an etiologic diagnosis can be made 
on physical examination alone. Nevertheless, as more epidemiologic 
data become available on new and old viruses it is becoming possible 
to estimate the percentage contribution of various viruses to the re- 
spiratory tract syndrome. This may enable the clinician more often to 
base a decision about specific therapy on statistical as well as on clinical 
grounds. The greatest value of such information, however, is that it 
provides a background for decisions on preventive therapy. 

The purpose of this review is to bring into focus for the pediatrician 
current clinical and epidemiologic information on the best studied of 
the newer respiratory tract viruses, the adenoviruses and myxoviruses 
of the parainfluenza group. 


ADENOVIRUSES 


Adenoviruses include a group of agents with common group-specific 
complement-fixing antigens, the property of ether resistance, ability to 
produce a cytopathic effect on certain tissue cultures, and lack of 
pathogenicity for small laboratory animals.5 The group includes the 
agents which were originally isolated from tonsils and adenoids, and 
other viruses which have subsequently been found in conjunctival, 
pharyngeal and intestinal lymphoid tissue as well as fecal material and 
certain tissues at necropsy.*: '* The viruses are heat-labile and filtrable, 
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with an estimated size of 80 to 120 millimicrons. The known adeno- 
viruses grow and produce cytopathic changes in serially propagated 
cultures of epithelial tissue such as HeLa, KB and HEp 2 cells. Human 
strains cause similar effects in monkey kidney tissue culture cells, but 
do not grow readily in this tissue in serial passage except under special 
conditions.® Certain adenoviruses have been shown to produce an 
oncolytic effect when injected directly into human cervical carcinoma. 

Although there is a group-specific soluble complement-fixing antigen, 
the agents produce type-specific neutralizing antibody in rabbits. On 
the basis of neutralization tests there are at least 18 immunologically 
distinct types of human adenoviruses in addition to 5 types of simian 
origin.'® Nevertheless, heterologous neutralizing antibody responses 
frequently occur with human serums, particularly with advancing age. 
The fact that most adenoviruses have hemagglutinating properties has 
recently been incorporated into a hemagglutination-inhibition tech- 
nique for typing adenoviruses.'* Erythrocytes from different species vary 
in susceptibility to hemagglutination by different adenoviruses. Thus 
by its ability to agglutinate rat or monkey red cells a newly isolated 
adenovirus can be screened into one of several groups and then a 
type-specific hemagglutination-inhibition test performed with appro- 
priate antiserums. From the results of this test Rosen’ has indicated 
that there are nine apparently new adenovirus serotypes. 

For virologic diagnosis of adenovirus infection, then, one might 
inoculate suspected material into HeLa, HEp 2 or KB cells. If there 
is an observed cytopathic effect, the specific cause can be determined 
by differential hemagglutination-inhibition tests with specific adeno- 
virus serums or by neutralization tests. Before proceeding to definitive 
typing it is frequently useful to identify the cause of the cytopathic 
effect as falling within the adenovirus group by using the tissue culture 
fluid in question as an antigen in a complement fixation test against 
adenovirus serum. Serologic diagnosis of adenovirus infection can be 
made by complement fixation tests with a group antigen and more 
specifically by neutralization tests against specific adenovirus types. 


EPIDEMIOLOGY 


Adenovirus infections are apparently prevalent, as indicated by studies 
for the presence of neutralizing antibodies in different parts of the 
world. For example, in the Washington, D.C., area 50 per cent of 
infants 6 to 11 months of age have neutralizing antibodies against one 
or more of adenovirus types 1 through 6, and almost all persons 16 
to 34 years of age have had immunologic experience with at least one 
of these viruses. In most studies types 1 through 8 have been most 
prevalent; certain types have more often been associated with particular 
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illness syndromes than others. Thus types 1 through 6 have been 
isolated from tonsillar and adenoidal tissue at one time or another, 
although types 1, 2 and 5 are those most often found. Types 1, 2 
and 5 have been found in cases of pharyngitis in children. Type 3 
has been recovered most often from patients with pharyngoconjunctival 
fever, although it has also been found in other cases of pharyngitis and 
conjunctivitis. ‘Types + and 7 have been associated with acute respira- 
tory disease, primarily in military recruits. For some unexplained 
reason types 4 and 7 have not frequently been associated with illness 
in children; in fact, only recently have types 4 and 7 been isolated 
from children or adult civilians. Type 8 has frequently been found in 
cases of epidemic keratoconjunctivitis. Miscellaneous strains, including 
new higher type adenoviruses, have been found in cases of follicular 
conjunctivitis. Types 1, 2, 3, 7a and 18 have been linked with cases 
of pneumonia in infants.» 

The general prevalence of these agents is also affirmed by the fact 
that they are found in up to 90 per cent of tonsils and adenoids. 
There seems to be little question of the impact of adenovirus infec- 
tion on the incidence of respiratory tract illness in certain groups such 
as military recruits, among whom 80 per cent acquire acute respiratory 
disease attributed to adenovirus during certain winter months.’ The 
frequency, however, with which adenoviruses cause respiratory tract 
illness in civilians and particularly children in the absence of an epi- 
demic is variable. Huebner and Bell® estimate that 5 to 10 per cent of 
acute febrile respiratory illnesses in an orphanage nursery in children 
under the age of 6 may be attributable to infection with adenovirus 
types 1, 2, 3 and 5. In a preliminary analysis of a 2-year survey for 
the etiology of respiratory tract illness in children hospitalized or seen 
in an outpatient department we are estimating that 7 per cent or more 
of all the respiratory tract illnesses will be associated with adeno- 
viruses.!* In general in this country the prevalent adenoviruses in chil- 
dren have been types 1, 2, 3 and 5. 

The incubation period for infection with adenovirus is five to seven 
days, as determined in an outbreak of pharyngoconjunctival fever.!* 
Probably respiratory secretions and droplet infection are the usual 
mode of spread of adenovirus. Nevertheless, it has been possible to 
reproduce clinical illness in human volunteers only by introduction of 
adenovirus into the conjunctival sac. In addition, many of the known 
outbreaks of pharyngoconjunctival fever have occurred in association 
with swimming pools and the concomitant conjunctival irritation. 
Adenoviruses are not apt to be found in pharyngeal secretions, except 
at the time of acute infection, for up to nine days. Virus does persist 
in pharyngeal lymphoid tissue and possibly in intestinal and mesenteric 
lymphoid tissue, as reported by Barr and co-workers.! There is both 
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indirect and direct evidence that infection with adenovirus induces 
type-specific protective immunity.'* In addition, there is a suggestion 
that prior infection with types 1, 3 or 5 reduces the risk of subsequent 
infection with type 2, and prior infection with types 2, 3 and 5 reduces 
the risk of subsequent infection with type 1.° 


CLINICAL SYNDROMES 


Most of the reports of clinical syndromes associated with adenovirus 
localize symptoms to the pharynx, the respiratory tract and the con- 
junctiva, although there are now several reports of gastrointestinal 
symptoms in relation to adenovirus infection. 


Pharyngoconjunctival Fever 


This is a clinically distinct and unique syndrome occurring in associa- 
tion mostly with type 3 adenovirus infection, but also with other 
members of the adenovirus group. 

The clinical features of pharyngoconjunctival fever, as observed in 
the Washington, D.C., area and confirmed by other reports, are fever, 
sore throat with pharyngitis, conjunctivitis, cervical adenopathy and 
thinitis.1* Fever was high even in adults and lasted 4 or 5 days; 90 
per cent of the affected persons had fever. The complaint of sore 
throat was often greater than the observable pharyngitis, which con- 
sisted in enlargement and erythema of lymphoid tissue on the posterior 
pharynx and on the anterior pillars of the tonsillar fauces. About 75 
per cent of patients had such pharyngitis. Conjunctivitis occurred in 
75 per cent and was manifested by inflammation of both the bulbar 
and palpebral conjunctivae. A third of those who had conjunctivitis 
were affected in only one eye, and in many instances inflammation 
was first noted in one eye and then seemed to spread to the other. 
There was no pruritus, but there was a great deal of watery exudation 
from the conjunctiva. No subsequent corneal lesions were noted in this 
outbreak. The other major feature of pharyngoconjunctival fever was 
cervical lymphadenopathy, predominantly posterior in distribution. 
The fever usually lasted for + or 5 days, with a range of duration of 
one to 10 days. In general, conjunctivitis persisted beyond the period 
of fever and in some cases was present for three weeks. Cervical 
lymphadenopathy was evident for several weeks after defervescence and 
subsidence of acute illness. 

Rhinitis was evident in half of the patients; rhinorrhea was not a 
prominent symptom. Headache, malaise and weakness, particularly in 
the older children and adults, were relatively common symptoms, and 
there was considerable lethargy after the acute stage. Cough, pulmonary 
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findings and rashes were practically nonexistent. Nausea, vomiting, 
diarrhea and epistaxis occurred in only a few cases. Myalgia occurred 
spontaneously in adults. A few patients showed meningismus, sufficient- 
ly striking that a diagnosis of meningitis or poliomyelitis was enter- 
tained. 

In summary, the four major clinical features of pharyngoconjunctival 
fever are fever, conjunctivitis, pharyngitis and posterior cervical lymph- 
adenopathy. These features may occur either singly or in combination. 
When all the features, or a combination of them, exist in a case in the 
midst of an epidemic, the clinician can be fairly certain of the diagnosis 
of adenovirus infection (probably type 3) without resorting to virologic 
confirmation. 

Obviously, difficulty in making a clinical diagnosis arises when 
pharyngoconjunctival fever is manifest by only one or two of the 
clinical features. In fact, type 3 infection has occurred in certain areas 
with little conjunctivitis. 


Pharyngitis 


It does not seem that the cases of pharyngitis with or without fever 
which have been linked to adenovirus infection are particularly clinical- 
ly distinct. On the other hand, available evidence would indicate that 
pharyngitis is probably among the most common clinical manifestations 
of adenovirus infection and has been found primarily in association 
with types 1, 2, 3 and 5.° 


Conjunctivitis 


Both epidemic keratoconjunctivitis, a problem primarily of adults, 
and acute follicular conjunctivitis may be caused by adenoviruses. It is 
of some interest to note that adenoviruses can be found frequently in 
conjunctival scrapings or eye washings of patients with varying types 
of eye disease, including trachoma.” * It may be necessary in evaluating 
such studies to consider the possibility that adenoviruses may persist 
in ocular lymphoid tissue just as they do in pharyngeal lymphoid tissue. 


Pneumonia 


Cases of pharyngoconjunctival fever and pharyngitis due to adenoviruses 
do not frequently include signs of lower respiratory tract disease. Never- 
theless, a number of cases of severe and fatal pneumonia in infants have 
apparently been caused by adenoviruses. In most of these cases intra- 
nuclear inclusions in the respiratory epithelial tissue have been present 
and have been described as similar to the changes seen in tissue cultures 








97° ADENOVIRUS AND PARAINFLUENZA VIRUS INFECTIONS 


infected with adenoviruses.*: '' Adenoviruses have occasionally been 
found in cases of croup." 


Diarrhea 


Systematic studies of acute diarrhea in infants have not frequently in- 
dicated adenoviruses as etiologic agents. On the other hand, these 
viruses are found in the feces, and Kjellan and Barr! indicate that 
diarrhea occurred in a high percentage of cases infected with type 3 
adenovirus. Gardner® has isolated type 7 virus from children in an 
outbreak of diarrhea and vomiting, the evaluation of which was com- 
plicated by the concomitant presence of Shigella sonnei in a majority 
of the patients. 


DIAGNOSIS 


Apparently, then, adenoviruses may cause a variable percentage of 
pharyngitis or conjunctivitis, or both, in children, and most of such 
infections cannot be considered clinically distinct. ‘he presence of 
features of pharyngoconjunctival fever may allow the clinician more 
specifically to suspect adenovirus infection. In general, adenovirus 
infections are not accompanied by bronchitis and other signs of lower 
respiratory tract infection in children, but cases of pneumonia and even 
croup may occasionally be due to an adenovirus. 


TREATMENT 


There is no specific treatment for adenovirus infections. It is possible, 
however, to prepare effective vaccines against at least adenoviruses types 
3, 4 and 7.*: 1° These vaccines are being used in military recruits. Vac- 
cine against these particular types of adenoviruses would not provide 
the broadest potential protection for children. Even if adenoviruses 1, 
2 and 5 were added, it should be noted that one might reduce. the 
type of respiratory tract infection that is sufficient to bring a patient 
to a physician or an outpatient department by approximately 7 per 
cent in one year. Probably it is wise to defer any recommendation for 
the widespread use of adenovirus vaccines in children until more in- 
formation is gathered on the frequency with which these agents as a 
group and the specific types are responsible for illness and until a 
broadly effective, antigenically potent vaccine can be prepared. 


MYXOVIRUS PARAINFLUENZAE 


Several newly uncovered viruses, parainfluenza types 1, 2, 3 
and 4, fit the definition of Andrewes et al.!7 for inclusion in the 
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myxovirus group.'7-*°: 23 These criteria include hemagglutination of 
fowl red blood cells, association of receptor-destroying enzyme with the 
virus, destruction of virus red cell receptors by receptor-destroying 
enzyme, removal of a normal inhibitor from serum by receptor-destroy- 
ing enzyme, growth in the amniotic cavity of hens’ eggs, size in the 
range of 80 to 150 millimicrons, ether sensitivity, and stability at minus 
70° C. Most of the parainfluenza viruses differ from influenza viruses, 
however, in that they grow poorly in hens’ eggs, and a large part of 
the newer information on clinical association of these viruses has been 
obtained by the use of the fact that red cells adsorb to the surface 
of monkey kidney tissue culture cells infected with these agents 
(hemadsorption ). 

Myxovirus parainfluenzae 1 (type 2 hemadsorption, HA-2) only 
occasionally produces a cytopathic effect in monkey kidney. Scattered 
round cells are described with a loss of cells from the surface producing 
a “Swiss cheese” appearance.” The Sendai strain of parainfluenza | virus 
has been isolated primarily in mice and has never been recovered from 
persons in this country. Parainfluenza 2 (croup-associated, CA) virus 
may be detected by the hemadsorption technique or by the cytopathic 
effect in monkey kidney cells, which occurs much more commonly than 
with parainfluenza 1. The effect is described as spongelike with the 
production of syncytia.'® Parainfluenza 3 (hemadsorption type 1, HA-1) 
infection of monkey kidney cells is accompanied by a separation of cells 
from the surface of the tube and elongation of the cells.2° With the 
three types it has been our experience that the hemadsorption effect is 
more efficient in isolating virus than the cytopathic effect. A fourth 
parainfluenza virus has recently been reported as producing hemad- 
sorption more slowly and less predictably.?* 

For practical viral diagnosis suspect material should be placed in 
monkey kidney tissue, and guinea pig red cells should be applied on 
the fifth, tenth and fifteenth days in order to detect the hemadsorption 
effect. In those cultures showing hemadsorption the virus causing the 
effect can be identified by the use of specific antiserums to inhibit 
hemadsorption. 

Serologic diagnosis of parainfluenza infections may be made by use 
of complement fixation, hemadsorption inhibition or neutralization 
tests and by hemagglutination inhibition test. Particularly with human 
serums there are cross reactions among the various parainfluenza types. 
For example, parainfluenza 3 complement-fixing antibody rises in 
human serums have been noted during convalescence from _parain- 
fluenza 1 and parainfluenza 2 infections. This is probably a manifesta- 
tion of the fact that these viruses share antigens and that parainfluenza 
3 infection occurs earlier in life and more frequently than do parain- 
fluenza 1 and 2 infections. 
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TABLE 11. Myxovirus Parainfluenzae 
TYPE 1 (HA-2) TYPE 2 TYPE 3 





Monkey kidney effects: 
Hemadsorption ~+4+44+ 4¢44+ +444 
Cytopathic effect... + fh af oh 





Clinical syndromes: 
Rhinitis, bronchitis, 


pharyngitis ++++4+ + ++++ 
Bronchopneumonia + oe ees 
Croup ++++ +4+++ + 
EPIDEMIOLOGY 


Current evidence indicates that parainfluenza 1 and 3 infections occur 
frequently and at a reasonably constant rate in the communities where 
studies have been undertaken. Thus, in the Washington, D.C., area, 
parainfluenza 1 (HA-2) and parainfluenza 3 infections were found in 
all seasons of the year and during each of the three years since their 
discovery.* In contrast, parainfluenza 2 infection was of variable prev- 
alence.2* The Sendai type of parainfluenza 1 has not been isolated 
in this country, although 40 per cent of subjects over the age of 3 in 
one study”? had antibody against some antigenic stimulus related to 
this agent (possibly HA-2). Neutralizing antibody to parainfluenza 2 
virus was found in an increasing percentage of children with advancing 
age, so that in a group of children 7 to 12 months of age 9 per cent 
had antibodies, and in a group over the age of 5, 81 per cent had anti- 
bodies.t Parainfluenza 3 infection apparently occurs early in life, so that 
80 per cent of children had antibody against this virus by the age of 
3 years. Virtually all adults have antibody against this and parainfluenza 
1 (HA-2) virus. 

In a 2-year study at this institution parainfluenza viruses could be 
associated in the following percentages with respiratory tract illness in 
children coming to an outpatient department or admitted to the hos- 
pital: parainfluenza 1, 8.2 per cent; parainfluenza 2, 1.8 per cent; and 
parainfluenza 3, 12.2 per cent.?® 


TABLE 12. Myxovirus Parainfluenzae—E pidemiology 





TYPE OCCURRENCE INCUBATION PERIOD PREVALENCE 
Raecctnas .Constant 5-6 days ? 40-50% antibody > 3 years 
Ae .. Variable ? 81% antibody > 5 years 
3 , .... Constant 2-3 days 80% antibody > 3 years 


* R. H. Parrott: unpublished data. 
+ H. W. Kim: unpublished data. 
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ASSOCIATION WITH ILLNESS 


The association of parainfluenza 1, 2 and 3 viruses with respiratory tract 
illness in children is well demonstrated by recent studies.?® *1. 2° Para- 
influenza 1 and 3 infections have been linked to relatively nonspecific 
febrile pharyngitis and bronchitis, bronchopneumonia and croup. 
Parainfluenza 2 virus has been associated predominantly with the croup 
syndrome; in our studies the virtual absence of parainfluenza 2 in other 
respiratory tract illnesses strongly suggests that illness with parainfluenza 
2 infection has a higher chance of being the croup syndrome than illness 
with parainfluenza 1 or 3. 

Estimates of the contribution of these several agents to various types 
of respiratory tract illness may be made as follows: (1) rhinitis, 
pharyngitis and bronchitis alone or in combination, with or without 
fever—7 per cent of such cases related to parainfluenza 1 or 3 with 
estimate based on virus isolation alone;?* (2) bronchopneumonia—18 
per cent of such cases related to parainfluenza | or 3, primarily parain- 
fluenza 3, with estimate based on virus isolation in addition to serologic 
tests;?* (3) croup syndrome—about 50 per cent of all cases associated 
with some myxovirus etiology throughout all periods of a 2%-year 
study.** 2 Most croup was due to parainfluenza | infection, although 
parainfluenza 3 infections were associated with croup in 10 per cent 
of the cases. Parainfluenza 2 was responsible for 36 per cent of the 
croup cases during a time when it was prevalent, and the total of 
cases ascribed to a myxovirus etiology could be estimated as approxi- 
mately 78 per cent during this time. Influenza viruses were responsible 
for 8 per cent during the entire period, but as much as 33 per cent 
during a period of influenza prevalence.* 

The incubation period of parainfluenza 1 infection as determined 
from volunteer studies is approximately 5 to 6 days;?* the incubation 
period of parainfluenza 3 infection is apparently about half this time.t 
The route of spread is almost surely respiratory. Volunteers could be 
infected by the oropharyngeal route.2* These agents have not been 
found in fecal material in our laboratory, although concerted effort to 
demonstrate them has not been made. Parainfluenza viruses have not 
been found in explanted tonsils and adenoids as have adenoviruses.* 
Sufficient data are not yet available on the extent of immunity to 
these viruses, but certain preliminary studies indicate that the presence 
of neutralizing antibody limits clinical illness and infection. Low neu- 
tralizing antibody levels do not prevent infection, as demonstrated by 
ability to isolate virus, but higher levels do so (unpublished data of R. 
M. Chanock). 

* H. W. Kim: unpublished data. 

+ R. M. Chanock: unpublished data. 
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CLINICAL SYNDROMES 


Unfortunately for the clinician it does not appear that there are clinical 
characteristics peculiar to parainfluenza infections that would permit 
him to make a specific diagnosis. The clinical syndromes fall into 
several groups. 


Fever, Rhinitis, Pharyngitis and Bronchitis 


Parainfluenza 1 and 3 virus infections among outpatients were asso- 
ciated with low-grade fever, rhinorrhea, minimal pharyngeal erythema, 
dry cough and coarse breath sounds on auscultation. Many such pa- 
tients were said to have a common cold. They had been ill for two or 
three days before they were seen at the hospital and rarely found it 
necessary to return for further care. 

The initial symptoms in a majority of the patients were cough and 
fever. Cough was not only a predominant initial complaint, but was 
also the most common symptom. Rhinorrhea was next, and sore throat 
followed. There was little or no “croupiness” to the cough or respira- 
tory distress in these patients with less severe illness. About a third 
had a history of similar illness in other members of the family. 

On physical examination three features stood out: coarse breath 
sounds or rhonchi in the chest, some evidence of rhinitis, and mild 
erythema of the pharyngeal mucous membranes. In some children the 
tonsils were also inflamed, but tonsillar enlargement did not seem to be 


TABLE 13. Clinical Features—Myxovirus Parainfluenzae 1 and 3 








CLINICAL PARAINFLUENZA 1 PARAINFLUENZA 3 
(50 PATIENTS) (42 PATIENTs) 
Symptoms: 

Cough............. 88 85 
Rhinorrhea.... . 67 60 
Sore throat............. 22 20 

Dyspnea.... ee 47 
oo ge 7 

Signs: 

Pharyngitis (2+)............. 82 76 
Adenopathy............. 37 21 
Otitis... . 7 

Rhinitis. .... . 67 62 
Dyspnea...... wae 50 

Lung findings:...... . 45 76 
rales....... .. 20 43 
rhonchi........ . 3 45 


wheeze.... . 16 14 
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a characteristic part of the acute clinical picture. Cervical adenopathy 
was not common. 

A majority of these patients were ill for less than four days before 
being seen in the outpatient department. Fever was usually present 
for two or three days. The temperature was under 100° F. in 22 per cent 
of the children, between 100 and 101.8° in 37 per cent, 102 to 103.8° in 
29 per cent and over 104° in 11 per cent. Thus the majority of these 
patients had rhinitis, pharyngitis or bronchitis (with or without fever) 
or all three. 


Bronchopneumonia and Croup 


Many symptoms in patients who required hospitalization were the same 
as those in outpatients, but the type of cough and respiratory distress in 
the former patients indicated that lower portions of the respiratory 
tract were affected. 

Thirty-six per cent of these patients were in the hospital for 7 to 9 
days, and 38 per cent for more than 10 days; only 8 per cent were 
hospitalized for less than 3 days. A majority were ill for longer than 
five days. About a third had some signs or symptoms lasting longer 
than 10 days. Despite the longer duration and greater severity of illness, 
however, the height of temperature elevation in a majority of these 
patients corresponds to that in the outpatients. 

Fever was recorded more often than in the outpatients. Cough was 
the most common symptom noted at some time during illness; respira- 
tory distress was next in frequency, and rhinorrhea and sore throat 
followed in that order. Forty-one per cent with type | infection and 10 
per cent of those with type 3 had a “croupy” cough. 

On physical examination the most common finding was mild 
pharyngeal erythema and tonsillar erythema. Rhinitis occurred in two 
out of three children. Respiratory distress was found in a similar 
number, and this was manifested by retractions in a majority of the 
patients. Thirty-eight per cent of those with type 1 infection and only 
12 per cent of those with type 3 infection showed stridor such as is 
associated with the croup syndrome. Conversely, 79 per cent of those 
with type 3 infection showed some abnormality in the lungs in con- 
trast to only 45 per cent of those with type | infection. For the most 
part this abnormality consisted of fine rales or rhonchi. Wheezes 
were heard in up to 24 per cent of both groups. Anterior cervical lymph- 
adenopathy of mild degree was recorded fairly often. 

Thus most of the children requiring hospitalization had either 
bronchopneumonia associated primarily with type 3 infection or a croup 
syndrome associated primarily with type 1 infection. A few had 
pharyngitis or bronchitis. 
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In summary, one can construct an idea of the progress of infection 
with parainfluenza 1 and 3 viruses as follows: Initially there is fever, 
with inflammation of the upper respiratory tract mucous membranes, 
particularly the pharynx, nose and bronchi, and in many patients these 
may be the only clinical manifestations of infection. In some, however, 
the infection descends or localizes. There is a tendency for parain- 
fluenza 3 infection to progress to bronchopneumonia and for parain- 
fluenza 1 infection to cause additional inflammation and edema around 
the larynx to produce the croup syndrome. 

Parainfluenza 2 virus infection in our experience thus far has been 
associated primarily with the croup syndrome, and illness in the af- 
fected patients could not be distinguished from croup due to other 
viruses. 





DIAGNOSIS 


Our studies have uncovered no distinct clinical feature of parainfluenza 
virus infections. Peripheral white blood cell counts, although showing 
a minimal tendency to be low, are not helpful in the individual case. 
X-ray findings in the presence of pneumonia associated with parain- 
fluenza viruses cannot be differentiated from the findings in pneumonia 
from other causes. During the periods of study there was a low incidence 
of croup due to Hemophilus influenzae, so that no direct comparison 
can be made between parainfluenza-related cases of croup and H. in- 
fluenzae-related cases. Presumably the criteria elaborated by Rabe,?* 
which include more sudden onset, greater “toxicity” and the presence 
of a “cherry red” epiglottis in H. influenzae cases, would help to dis- 
tinguish this bacterial type of croup from viral causes. Thus far, 
however, we have not been brave enough to assume that an individual 
case of croup requiring hospitalization was nonbacterial at its outset 
and thus to withhold antibiotics effective against Hemophilus. 


TREATMENT 


There is no specific treatment for parainfluenza virus infections. But 
since one cannot immediately distinguish such infections in the form 
of bronchopneumonia or croup from similar clinical features due to 
certain bacteria, it is probably safer at the onset of most cases of 
severe bronchopneumonia and croup in small children to presume that 
bacteria might be the etiologic agents until proved otherwise. In the 
case of bronchopneumonia, penicillin should be used against the likeli- 
hood that Diplococcus pneumoniae is present, and other appropriate 
antibiotics might be used if the illness fails to respond to penicillin or 
is so severe that the clinician wants to cover other possible causes such 
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as Hemophilus influenzae and Staphylococcus aureus. In the case of 
croup in a small child the clinician will probably want to presume that 
H. influenzae may be the etiologic agent and use tetracyclines or chloram- 
phenicol. Symptomatic management for pneumonia and croup would, 
of course, be appropriate regardless of the etiologic agent. 

Virtually as rapidly as some of these new viruses are uncovered and 
associated with clinical illness, attempts are being made to prepare 
them in a form that would be effective as a vaccine. At present, 
however, parainfluenza vaccines of sufficient antigenicity have not been 
prepared, and questions remain as to whether such vaccines would be 
effective in view of the fact that infection with some of these viruses, 
particularly parainfluenza 3, occurs so early in life. Hypothetically, if an 
antigenically potent vaccine could be prepared and given to a child 
just emerging from the period of protection by maternal antibodies, a 
significant portion of reasonably severe illness could be avoided in 
children. More than likely the reader will be hearing much more about 
vaccines against this group of viruses. 
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Although mumps is classified as one of the virus diseases of childhood, 
many of the clinical problems associated with it are more frequently 
encountered in the adolescent or adult. Mumps is an acute, self-limited 
infectious disease with a high morbidity, but low mortality. In spite 
of this, it cannot be considered only a “nuisance disease” even in 
childhood, since some of its more unusual manifestations involve 
functional and structural damage to vital organs. Although the most 
common clinical feature is painful enlargement of the parotid gland, 
and the term “mumps” is synonymous with “epidemic parotitis,” the 
infection is a generalized process as evidenced by its multiple clinical 
manifestations in the individual patient or in different cases in an 
epidemic. Therefore the term “mumps” is the preferable designation, 
since it does not denote limitation to the specific salivary glands. 


ETIOLOGY 


Mumps virus is a typical member of an ever-increasing group called 
the myxoviruses, which include influenza and parainfluenza viruses, 
among others.? This means that it is a spherical particle between 130 
and 220 millimicrons in diameter, readily preserved at low temperatures 
(—50° C.), but quickly inactivated by ether treatment. Like all 
myxoviruses, it causes agglutination of red cells of certain species, but 
in addition can lyse these cells and cause a delayed allergic reaction 
when used as a skin test antigen in persons who have had a mumps 
infection. There are two components capable of acting as a comple- 
ment-fixation antigen, the soluble or S and the viral or V antigens, 
which can be separated. 

Although, under natural conditions, mumps virus infects only man, 
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experimentally it produces typical parotitis in the monkey if the virus 
is introduced directly up Stensen’s duct.*® It also multiplies in the 
brains of suckling mice,'® hamsters‘ and white rats,?° causing en- 
cephalitis. In guinea pigs* and chicken embryos® it produces an inap- 
parent infection. In tissue cultures of monkey kidney or HeLa cells the 
virus will multiply and cause giant cell syncytia and produce both 
complement-fixing and hemagglutinating antigens.'* A sensitive test 
for the presence of the virus in inoculated tissue culture involves the 
adsorption of red cells to the surface of the infected culture and is 
called the “hemadsorption test.”** In general, tissue cultures appear to 
be a more sensitive means of isolating mumps virus than are chick 
embryos. 


PATHOGENESIS 


Available evidence points to the oral route as the probable mode 
of entry of the virus. Enteric infection and multiplication probably do 
not occur, since virus can be cultured only rarely from stools. The site 
of multiplication of the virus during the 18- to 21-day incubation period 
is not known, but the prominent role of parotitis in disease suggests 
the parotid gland, not, however, to the exclusion of other organs. After 
multiplication in the body, disease may not be present, as clinically inap- 
parent infections have been proved, in some instances by viral isola- 
tion?® and in others by the presence of antibodies without history of 
prior disease. This may be true in as much as 30 per cent of all mumps 
infections. 

Viremia, originally reported in 1949'* and confirmed in 1956,?5 
supports the hypothesis that the virus spreads via the blood stream 
to involve many organs other than the parotid gland. The finding of 
virus in urine as early as the first day of clinical illness and at various 
times up to the thirteenth day in patients of a recently studied 
series*® #1 suggests that dissemination is commonplace. 


SYMPTOMATOLOGY 


The identifying features of mumps, in contrast to those of measles, 
are rarely preceded by prodromata, and illness generally begins as 
parotitis, orchitis or meningitis. The usual patient with parotitis notes 
(or remembers) pain or a nondescript discomfort in the area of either 
or both parotids for at least a few hours before swelling is observed. It 
is not uncommon for the child to complain of this pain as an earache. 
Pain or discomfort is increased by the time-honored test of eating sour 
or highly seasoned foods. Swelling increases rapidly during the first 
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few days and becomes the most apparent manifestation of parotitis. 
Symptoms due to submandibulitis are rarely noted by the patient. 

In patients with meningitis, headache, fever, stiff neck, irritability, 
nausea, vomiting and, in one reported case,?4 coma are present. By 
the criteria of electroencephalography or cerebrospinal fluid findings, 
more than 50 per cent of patients with mumps have a mild form of 
meningoencephalitis. The clinically apparent form is much _ less 
common. 

Involvement of testes has been reported in half the cases in adult 
males in some series, but the usual figure for prevalence of orchitis is 
25 per cent. Swelling and pain, frequently severe, are the salient mani- 
festations. ‘he prostate is only occasionally involved, but inflamma- 
tion may cause urinary obstruction and retention. In approximately 
10 per cent of patients complaints of midabdominal pain, sometimes 
severe, suggest pancreatitis. Lower abdominal pain in female patients 
may be due to oophoritis, estimated to occur in 5 per cent of women 
with mumps. A migratory polyarthritis of large and small joints is 
a rare complaint during or immediately after other manifestations of 
mumps. A few patients may note pain or warmth of the breasts or 
in the area of the thyroid. 


PHYSICAL FINDINGS 


In most patients during the first +8 to 72 hours of illness generalized 
signs of infection are present—fever, inanition, flushing or pallor—but 
may be completely absent. Parotid involvement occurs early and can be 
detected first by palpation. Diffuse tenderness is usually present. The 
earliest visible sign is swelling at the angle of the jaw, just anterior 
to the lobule of the ear. Swelling may be discrete or diffuse, involving 
the whole side of the face, but only rarely extending below the jaw. 
There may be warmth and, rarely, redness of the area. Swelling is 
usually maximal by the second day of illness and is almost invariably 
gone by the seventh to the tenth day. Hathcock’s sign, tenderness in- 
duced by pressure over the posterior aspect of the ramus of the man- 
dible, may be present. The orifice of the parotid duct on the affected 
side is usually reddened and edematous. Parotid involvement is bilateral 
in 50 to 70 per cent of patients. 

Swelling and tenderness of submandibular glands occur in at least 
25 per cent of patients, but may not be visible and are readily over- 
looked unless the patient is carefully examined. The gland is best felt 
laterally just anterior to the angle and medial to the body of the 
mandible. Edema over the sternum has been reported to be a rare 
manifestation of submandibulitis. 
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Complaints of headache suggest meningitis even in the absence of 
meningeal signs. Stiffness of the neck and back and positive Kernig’s 
sign are present in some patients. 

The thyroid, breasts and upper portion of the abdomen should be 
carefully palpated for evidence of thyroiditis, mastitis and pancreatitis. 
Tenderness, swelling and occasionally abdominal wall rigidity bespeak 
appropriate glandular involvement. Hepatosplenomegaly may rarely be 
observed. In male patients the prostate, testes and epididymis should be 
examined. Epididymal tenderness may precede testicular involvement. 
With orchitis the testes are two to three times normal size and ex- 
quisitely tender. Two thirds of patients have unilateral involvement. 
In female patients the ovaries should be palpated on rectal or vaginal 
examination. Examination of the joints may reveal synovial thickening 
and even effusion. 


LABORATORY FINDINGS 


The leukocyte count may be low, normal or elevated, but leukocytosis 
and elevated erythrocyte sedimentation rate are more likely in severe 
disease with multiple organ involvement. Serum amylase levels are 
usually elevated, owing to either parotid or pancreatic disease. ‘Throm- 
bocytopenia with purpura has been reported recently.2° Abnormal liver 
function tests have suggested hepatitis.?° Electrocardiographic changes, 
especially those of the ST segment and T wave, have provided evidence 
of myocarditis. 

In cases of meningitis cerebrospinal fluid examination reveals pleo- 
cytosis, predominantly of the lymphocytes, with counts ranging from 
10 to 1500 cells, but usually 200 to 500. As in other viral meningitides, 
glucose is characteristically normal, although, in our experience, levels 
may rarely be below normal. Protein is usually slightly elevated. 


COMPLICATIONS 


In view of the generalized nature of infection, it seems advisable to 
regard as complications only those manifestations that are either 
delayed or secondary results of disease. By such definition the rare 
cases of encephalitis, myelitis or polyneuritis appearing usually 7 to 
10 days after onset of disease represent a postinfectious complication. 
The clinical and pathologic features of these complications have been 
recently reviewed.”! Sterility due to atrophy of testes represents a 
secondary complication, but is rare (1 per cent of cases) even when 
there has been bilateral orchitis. 

Postmumps deafness has been etiologically related to the disease. 
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There is no clear-cut evidence that mumps infection during any stage 
of pregnancy is responsible for congenital defects in the fetus. 


DIAGNOSIS 


Laboratory studies to confirm a clinical diagnosis of mumps are re- 
quested in common practice today in patients who present meningitis, 
thyroiditis or orchitis, but without parotid involvement. In general, 
mumps with parotitis, occurring in epidemics, with history of exposure 
presents no problem in differential diagnosis. In the absence of ex- 
posure and with a past history of mumps in childhood, doubt should 
immediately arise as to diagnosis. Other viral infections, e.g. Coxsackie 
and, in our experience, lymphocytic choriomeningitis virus of Arm- 
strong, sarcoidosis, tumor, postoperative or dehydration parotitis, lead 
or iodine toxicity, sialolithiasis, pneumatocele (glass blower’s disease), 
Mikulicz’s disease, bacterial parotitis, actinomycosis, syphilis and the 
syndrome of chronic parotitis with recurrent exacerbations may all 
mimic mumps. 

The diagnosis of mumps is most directly confirmed by the isolation 
of virus from oral secretions, cerebrospinal fluid or urine. Embryonated 
hens’ eggs have been used with success for many years.’ More recently, 
tissue culture has been used'*: *° and has some advantages. Hemad- 
sorption techniques offer an additional refinement in identification of 
the virus.** Serologic methods that demonstrate a rise in antibodies 
(complement fixation, hemagglutination inhibition, or neutralization), 
measured in serums taken during the “acute” and “convalescent” periods 
of disease, provide a second means of confirming the diagnosis and 
are more practical than virus isolation techniques. Should a single serum 
specimen be taken too late to demonstrate a rise in antibody titer, a 
high level of complement-fixing antibody (1 to 64 or higher) strongly 
suggests recent infection. Furthermore, by using the soluble or S anti- 
gen as well as the V or viral antigen in the complement-fixation test, 
a higher titer in the S antigen usually will be found early in the disease.'® 
These antibodies and those demonstrated by the ability of the serum 
to inhibit the agglutination of red blood cells by the virus (hemag- 
glutinin-inhibition test) usually appear about a week after clinical 
onset and are always present by the third week. They may persist for 
years. Although all strains of mumps virus appear antigenically the 
same, it must be remembered that mumps may give some serologic 
cross reactions with other myxoviruses (Newcastle disease virus, in- 
fluenza D and croup-associated viruses) .®: ® 7 

The skin test, to be discussed later under Immunity, cannot be used 
for establishing an etiologic diagnosis, since it becomes positive at 
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various stages of the disease, frequently being already positive at the 
day of onset.?? 


TREATMENT AND PROGNOSIS 


Patients with mumps should be at bed rest during the active stages 
of disease. Symptomatic therapy with an ice bag and analgesics is 
usually adequate treatment of the parotitis. A suspensory, ice packs, 
analgesics and, in extreme cases, incision of the tunica albuginea provide 
relief of pain of orchitis. Gamma globulin from mumps hyperimmune 
or convalescent serum (now commercially available), but not con- 
centrated normal gamma globulin, has been reported* of value in 
prevention of orchitis in patients with mumps. Estrogens have been 
used with variable results. Lumbar puncture performed for diagnostic 
purposes often induces relief of headache from meningitis. 

Recently there has been a great deal of interest in the use of corti- 
costeroids and corticotropins in the treatment of such manifestations 
of mumps as hepatitis, myocarditis, arthritis and especially orchitis. 
Early reports described rapid defervescence and relief of testicular 
pain and swelling with large doses of steroids (initial dose of 300 mg. 
of cortisone or equivalent).?° Subsequent controlled investigations,”* 
including a well conceived, prospective, double-blind study,?* have failed 
to show improvement from point of view of duration of fever, or days 
of hospitalization after onset of orchitis. There is no value, to our 
knowledge, in the use of steroids in attempting to prevent orchitis. 

Mumps, even with manifestation of meningitis, is characteristically 
a benign disease, and factors such as the agammaglobulinemias are 
not known to have a deleterious effect. ‘The complication of sterility 
has already been discussed. Once a postinfectious encephalitis inter- 
venes, the prognosis worsens, and 20 per cent of such patients die. 


EPIDEMIOLOGY 


Mumps virus gains entrance to the body of the susceptible person 
and is excreted through the upper respiratory tract, and there is no 
known reservoir of infection other than man. The chief source of in- 
fection, therefore, is the virus-containing saliva, which may be present 
even in those suffering an inapparent infection without parotitis.’® 
The period of infectivity can extend from six days before to at least 
nine days after clinical onset. Recent demonstration of virus in the 
urine up to the thirteenth day raises the question as to whether this 
may serve as another possible source of infection.*! 

In general, we do not think of mumps as a highly infectious disease, 
at least not in the same sense that measles and varicella are so con- 
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sidered. It is not unusual for a single case of mumps to occur in a 
household where other susceptible siblings are in close contact. Many 
persons exposed several times as children have their clinical mumps 
infection after exposure as adults. This is also reflected in the epidemic 
curve of a mumps outbreak. Rarely is the mumps epidemic explosive, 
but rather the curve rises gradually to a peak over a period of 6 to 11 
weeks with a more rapid decline. The fact that respiratory symptoms 
such as sneezing and coughing are not part of the clinical picture in 
mumps undoubtedly tends to reduce the ease of its spread. 

Mumps is worldwide in its distribution, but frequently is not seen 
in isolated or scattered populations. Wartime farm laborers recruited 
from the interior of West Indies Islands suffered mumps epidemics’? 
as soon as they gathered in port cities, and mumps has always been 
a recruits’ disease during war mobilization. Both sexes seem equally 
susceptible, and although mumps is seen mostly as a disease of child- 
hood with peak incidence from 5 to 15 years, it not infrequently in- 
volves adults. 

In most urban populations mumps is endemic, being present through- 
out the year, but more prevalent in winter and spring. Epidemics of 
any proportion in the general population occur relatively infrequently 
and are most often observed in closely associated groups, such as 
orphanage, school or military populations. 


IMMUNITY AND PREVENTION 


Immunity following mumps infection is the rule and is usually of 
lifelong duration. Since all strains of mumps virus seem to be antigeni- 
cally the same, second attacks of mumps are rare and should not be 
considered valid unless specific virus isolation or serologic evidence 
can prove the etiology. Since the incubation period of mumps is rela- 
tively prolonged, it is not surprising to find that many persons have 
already developed specific antibodies and a positive skin test at the 
onset of clinical disease. On the other hand, some persons exhibit 
this evidence of immunity more slowly and are more likely to show 
dissemination to organs other than the parotid.!* Involvement of only 
one parotid or of other organs without parotitis gives just as solid an 
immunity as does bilateral parotitis. 

Although, as in most virus diseases, the presence of antibodies in 
the blood seems to be the chief factor in immunity to mumps, there 
may well be a tissue factor in resistance, since agammaglobulinemic 
patients do not get repeated attacks. Furthermore, the development 
of a positive skin test shows a possible allergic factor in immunity. 
Antibodies (complement fixation, hemagglutination inhibition and 
virus neutralization ) tend to persist, but in some persons may eventually 
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fall below detectable levels, whereas the skin test allergy remains more 
permanently. Therefore the positive skin test is perhaps the most 
reliable evidence of immunity to mumps and is certainly the easiest for 
the clinician to perform. 

Materials for the skin test are commercially available and consist of 
the test antigen, which is heat-inactivated chick-embryo-grown virus, 
and control antigen, which is similarly prepared normal chick embryo 
fluid. The test is given intradermally on the flexor surface of one fore- 
arm and the control in the opposite arm. The test should not be given 
to persons with a history of allergy to eggs. Results are read at 24 
and 48 hours, but in most cases reaction is at its height in 36 hours and 
consists chiefly in erythema, usually accompanied by slight edema. In 
a positive test the reaction area will usually be between 1 and 2 cm. 
in diameter. Inoculation of the control material is essential, since some 
persons with a negative history of allergy to chicken eggs will be skin- 
reactive to the egg proteins, especially those who have received multiple 
doses of any vaccine made from chick embryos. If the control reac- 
tion is greater than 1 cm., the results of the test cannot be evaluated. 
A test for immunity to mumps is especially useful in view of the fact 
that a negative history of past clinical disease does not mean that the 
patient is susceptible, since inapparent but immunizing infections are 
common. 

Serum antibodies in the form of convalescent mumps serum or arti- 
ficially produced hyperimmune human serum and gamma globulin 
preparations from them should theoretically transfer passive immunity 
to the disease. Certainly transplacental passage of mumps antibodies 
from the immune mother appears to protect against exposure in the 
neonatal period, since mumps is rarely seen up to six or even nine 
months of age. Yet evidence is lacking that such antibody preparations 
can prevent infection when administered after exposure. No large-scale 
controlied field experiments have been conducted similar to those 
which have shown the efficacy of this procedure in preventing measles. 
Isolated trials have yielded equivocal results. Yet, once exposure of a 
susceptible person has taken place, there is no other specific prophy- 
lactic procedure available, so that passive immunization is frequently 
recommended even though its efficacy may be in doubt. 

Although this serum prophylaxis after exposure may be indicated 
under special circumstances in pediatric practice, its chief application 
is in adults. A common experience in medical practice is the situation 
in which a child in the family has mumps, but one or both parents— 
more often the father—have never had the disease. The first question 
to be determined is whether the parent really is susceptible or whether 
he might be immune as the result of a prior inapparent infection. A 
skin test readable in 36 hours will give the answer. If the skin test is 
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negative, indicating susceptibility, then passive immunization in the 
form of convalescent serum, hyperimmune or ordinary gamma globulin, 
all of which are commercially available, should be administered. 

That adults can be actively immunized against mumps with a com- 
mercially available vaccine is well established.1°: 1* There is evidence, 
however, that such immunity produced by these inactivated virus 
vaccines is of short duration, probably no longer than one year unless 
booster doses are given at intervals.'? In field tests the incidence of 
mumps was three times higher in unvaccinated controls than in those 
vaccinated three to six weeks before exposure, and in vaccine failures 
the clinical disease was milder with fewer cases of orchitis. Further 
studies are necessary before specific recommendations can be made as 
to the frequency of booster doses of vaccine required to maintain im- 
munity. In view of the present status of the eficacy of mumps vaccine, 
it is not recommended in children, but can be justifiably used in adults 
proved susceptible by the skin test. Here a primary course of two doses, 
two weeks apart, followed by a booster dose at two to six months, then 
a booster dose every one to two years, would be a reasonable vaccination 
schedule. 

Control of the spread of the infection still involves isolation of the 
individual case until parotid swelling has subsided, but since the infec- 
tious period starts as long as six days before clinical onset, this proce- 
dure obviously will be of limited effectiveness. In an epidemic situation, 
especially in highly susceptible groups such as school or military popu- 
lations, it has been shown™ that immediate vaccination of all suscepti- 
bles at the time of appearance of the first few cases can effectively limit 
the severity and duration of the epidemic. 
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VIRAL HEPATITIS 


JOSEPH STOKES, JR., M.D. 


En reviewing the as yet largely unsolved problems of viral hepatitis 
for the practitioner it appears important to deal more fully with those 
related to etiology, epidemiology, diagnosis, control and treatment and 
to touch only briefly on those problems which to him are usually of 
least significance. 


ETIOLOGY 


The more rapid development of knowledge in the field of virology, 
which had been accelerating at the beginning of World War II, 
gave impetus to the study of the remarkable outbreaks of viral hepa- 
titis which occurred throughout the war. Owing to the use by the 
United States of large quantities of yellow fever vaccine contaminated 
with hepatitis virus from the pooled serum of “carriers” used as a 
“buffer,” an unusually high incidence of “vaccine jaundice” or “serum 
hepatitis” occurred early in the war in the vaccinated men. Upon the 
falling incidence of “vaccine jaundice” was later superimposed an in- 
creasing number of epidemics of “jaundice” occurring usually among 
men in active service in a manner similar to the well known pattern 
of “epidemic jaundice” in wars of the nineteenth and twentieth cen- 
turies. Finally, towards the end of World War II, the increasing use of 
pooled human plasma and human whole blood again superimposed a 
high incidence of “jaundice” among casualties receiving such products, 
which were obtained both from unknown “carriers” in the United 
States and also in many instances from men in the respective theaters 
who volunteered to give blood, many of whom unquestionably were 
“carriers” or were in the early or late stages of viral hepatitis. 

Even with these three overlapping and successive epidemics the 
incidence of jaundice in the armed services of the United States was 
lower than that of almost any other country in the Allied Forces or in 
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the Central European powers. None of these countries, however, had 
the opportunity of studying a large outbreak of “vaccine jaundice,” 
nor was it possible for them to study a large number of volunteers, 
conscientious objectors and prisoners who made themselves available 
to the U. S. Public Health Service, Yale University and the University 
of Pennsylvania. The higher incidence of “jaundice” in the armed 
services of other countries probably resulted from the somewhat differ- 
ent methods of sanitation, from the longer period they were at war, and 
possibly from the greater degree of exhaustion and inanition they 
suffered. 

Some active workers in this field during the war period maintained 
that the “jaundice” was chemically or allergically incited and was not 
of viral origin. Even today a few apparently still maintain an “open” 
viewpoint on this question. On the other hand, the volunteer studies, 
indicating that both contaminated plasma and stools after filtration 
through bacteria-retaining filters could produce jaundice after charac- 
teristic incubation periods, and that filtered material from such jaun- 
diced volunteers could be used successfully in further passages to other 
volunteers, apparently established the fact that the jaundice was of 
viral origin. This in no way eliminated the possibility that the virus 
attacked other areas than the liver (perhaps only the upper intestinal 
tract with subsequent spread by means of the blood or lymph stream 
or by both) and that the final lesion in the liver was of allergic or toxic 
origin, secondary to viral action elsewhere. Also a toxic response in the 
liver, even with such a serious reaction as hepatic necrosis, may not re- 
quire the growth of large quantities of virus, or of any virus, in the 
liver itself. 

The general agreement, from the studies on volunteers, that “vaccine 
jaundice,” jaundice from pooled plasma and blood, and jaundice in 
epidemics in the field all resulted from a virus or from viruses still 
leaves two major questions unanswered: Are there antigenically dif- 
ferent strains of hepatitis virus, and is there a bacterial component or 
more than one bacterial component involved in producing viral hepa- 
titis? 

These two urgent questions, from the standpoint of the practitioner, 
are of particular importance because in their solution, or even partial 
solution, lies the basis for both treatment and control of the disease 
complex. 

With respect to antigenically different strains of virus, the problem 
has always faced the practitioner as to whether the sporadic case, 
termed “catarrhal jaundice” before World War II, is related to the 
epidemic of viral hepatitis occurring concurrently with and after World 
War II. The probability that the agents of “catarrhal jaundice” and 
of epidemic hepatitis are antigenically related derives chiefly from the 
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fact that persons who have had “catarrhal jaundice” and were later 
exposed to epidemics of viral hepatitis in war time usually escaped 
infection. In fact, this observation also appeared to be true when 
volunteers with a history of “catarrhal jaundice” were exposed to viruses 
obtained from filtrates of stools or plasma from cases occurring in 
epidemics. ‘The term “catarrhal” arose from the early finding by clini- 
cians that much mucus was present in the duodenum and apparently 
also in the common bile duct of jaundiced cases. During World War 
II it was noted in the Mediterranean Theater that during a period of 
high incidence of epidemic jaundice in the Fifth Army a number of 
men who were apparently well and who died suddenly from accident, 
homicide or suicide showed large quantities of mucus in the duo- 
denum and common duct, probably secondary to the initial stages of 
viral hepatitis. Thus it is probable that chance death had linked the 
sign emphasized formerly by clinicians with the epidemic disease of 
war time which was well demonstrated to be viral in origin. 

The viruses studied during the war in volunteers at Yale and Penn- 
sylvania, and derived from stools and biood of epidemic cases (A or 
IH* virus) and from the blood of “carriers” (B or SH* virus), pro- 
duced no cross immunity. 

Because hundreds of strains of virus should be studied by serologic 
tests before one can be sure of the presence or absence of common 
antigenic components, and since the few volunteer studies will not 
satisfy such a requirement, it may well be that the Yale and Pennsyl- 
vania virus strains are inadequate representatives of the extensive 
population of hepatitis viruses. ‘he efforts to grow many strains of 
this population on tissue cultures and in animals have been truly ex- 
haustive in a great many different laboratories. Since all such efforts 
have failed—except for occasional suggestions of success for a few 
passages in embryonated eggs and in tissue cultures—serologic tests 
are thus not available for determining the antigenic relations of differ- 
ent strains of hepatitis virus. 

Gamma globulin in varying doses will control a large number of 
entirely unrelated viruses. ‘Thus the control of two outbreaks of epi- 
demic jaundice by gamma globulin furnishes no indication that they 
are necessarily related to each other antigenically. Some suggestion of 
relation, however, may obtain as a result of the similarly small amounts 
of gamma globulin required to prevent jaundice in many widely sepa- 
rated outbreaks. ‘The difficulty, however, of judging from such experi- 
ence is well illustrated by the epidemic hepatitis studies over several 
years by Krugman and Ward in the Willowbrook School on Staten 
Island. Here the same amounts of gamma globulin were protective as 


*IH for infectious hepatitis and SH for serum hepatitis. A and B refer respectively 
to these same terms and were introduced by the English. 
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in many other institutional epidemics recorded, and yet in contrast to 
other outbreaks with incubation periods ranging from 18 to 35 days, 
the Willowbrook School incubation periods over a number of years 
fell usually between 35 and 50 days. It is difficult to believe that this 
strain of virus, although readily controlled by gamma globulin, was the 
same (or a closely related) strain as those causing the major number 
of epidemics previously recorded. 

On the other hand, gamma globulin has aided to a small extent in 
the characterization of strains of hepatitis virus. In the Pennsylvania 
studies gamma globulin failed to protect volunteers from the SH strain 
used, even when given in large doses, and also on neutralization tests 
against the same virus it was ineffective. In contrast, it protected a 
considerable percentage of battle casualties receiving pooled plasma or 
blood or both plasma and blood when given in larger doses than those 
required for epidemic hepatitis. Thus in the laboratory (volunteer) 
studies it has failed with a specific virus of long incubation period (60 
to 120 days), while in the field trials with blood-borne hepatitis viruses 
it has protected at least two thirds of those given 10 ml. of gamma 
globulin one month apart. This difference strongly suggests that the 
blood-borne hepatitis viruses present in “carriers,” or transiently in 
chance donors of blood, are antigenically varied. There may well be a 
major epidemic strain which causes most of the viral hepatitis seen in 
the usual medical practice, but there may also be in addition a spec- 
trum of virus strains, or at least a number of additional strains which 
cause hepatitis, indistinguishable from any other viral hepatitis in signs 
and symptoms. 

An additional point with respect to strains of hepatitis virus is the 
fact that certain strains appear to be highly virulent and other strains 
mild, irrespective apparently of the amount of infecting virus. For 
example, the Willowbrook strain of epidemic virus has been used ex- 
perimentally in varying amounts and apparently has never caused seri- 
ous illness in children. In contrast, an epidemic strain in the Medi- 
terranean Theater caused unusually severe disease in a casualty who 
had a transfusion and continued to cause serious responses when under 
later study. At times apparently the amount of virus in a donor's 
blood may determine to an extent the severity of the resulting hepa- 
titis, although this relation has not been clear. 

Whether or not a bacterial or other component may play some part 
in human viral hepatitis is a question that has been raised by a number 
of observations: namely, the fact that a viral hepatitis of mice is a com- 
pound infection caused by a virus and a larger organism, eperythro- 
zoon, both components being necessary to produce the full-blown 
hepatic disease; the increased severity of viral hepatitis in volunteers 
when by chance they are intestinal carriers of such a bacterium as 
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S. choleraesuis; the common occurrence of bacterial enteritis in epi- 
demic form immediately before an epidemic of viral hepatitis; and the 
apparent value of suppressing the intestinal flora by such antibiotics 
as neomycin or tetracycline, whick probably decrease the burden 
on the liver of absorbed intestinal products of bacterial origin. With 
respect to this last observation there is still some question as to the 
actual value of such antibiotics and the amount which should be 
used, which will be further considered under Treatment. All efforts 
to discover a bacterial or other component, other than a virus, as 
etiologic factors have been unsuccessful, either in tissue culture studies 
or in limited studies in volunteers. It is conceivable that a bacteriophage 
or bacteriophages symbiotic with intestinal bacteria can produce toxins 
destructive to the liver when absorbed from the intestinal tract. Such a 
situation might possibly parallel that of bacteriophage and Corynebac- 
terium diphtheriae, in which the presence of the bacteriophage is neces- 
sary for the production of diphtheria toxin, the lack of phage rendering 
C. diphtheriae innocuous. 


EPIDEMIOLOGY 


The epidemiology of viral hepatitis is plagued by the fact that all the 
strains of hepatitis virus discussed above may be blood-borne, and until 
serologic tests have been developed for diagnosis it is impossible to 
separate clearly epidemic hepatitis and serum hepatitis (IH from SH, 
and A from B). In the case of epidemic hepatitis, virus of short incu- 
bation has been found in the blood stream during the incubation 
period, during the active disease and for a short time after the most 
active stage, but it has never been clearly demonstrated that there are 
chronic carriers in the blood stream of the epidemic (A, IH) virus. On 
the other hand, the relatively short incubation periods in many in- 
stances of infected recipients of whole blood suggest that there may 
well be some “carriers” in the blood of this major strain or strains (A, 
IH) of virus. Also the fact that most infected recipients of transfused 
blood or plasma have long incubation periods may not exclude the 
possibility that the major strain or strains (A, IH) have undergone 
some unknown symbiotic change consequent to their long association 
in the “carrier” state with human blood and cells of the individual 
donor, and that it may require a long incubation period in the recipient 
for recovery of the full activity of the virus. This is improbable in view 
of the fact that successive passages of blood-borne hepatitis viruses 
appear to retain in general their characteristic lengths of incubation 
period without increase or decrease by virtue of successive passages. 
Certain evidence has suggested that the major strain or strains (A, 
IH) have developed a symbiotic or carrier state in the intestinal tract 
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of the host, with or without mild chronic hepatitis. This possibility 
introduces the first of the three major modes of transmission in viral 
hepatitis, A or IH: namely, the endemic spread of the disease in insti- 
tutions such as orphanages. Here the continuous introduction of new 
susceptibles as the population changes or as newborns reach the age 
of run-abouts assures continued new infections. In the institutions 
studied most of the infants have suffered from hepatitis without jaun- 
dice, often with grumbling infections extending into mild chronic 
hepatitis based chiefly on the results of the liver function tests and 
the occasional case of jaundice. In one conclusive study of such endemic 
spread virus was demonstrated in the stools of infants without jaundice 
by means of volunteers. 

Probably most of the infected inmates recover completely from the 
infection, though an occasional case may become chronic or possibly 
even an intestinal carrier, although this last possibility has been sug- 
gested by only a single study in volunteers. This mode of infection is 
relatively rare because the opportunity for such spread is also rare— 
such institutions are few. The sanitation in boarding schools is usually 
such as to prevent endemicity. 

The second major mode of spread, which is more frequent than the. 
first, is that of the common source, water, food or milk, and is charac- 
terized by an explosive outbreak with a bell-shaped curve of incidence 
related only to the variables of dosage of virus, of host susceptibility, 
and possibly of natural variation in the incubation period of any virus 
population. Many epidemics of water-borne origin have been well 
described from a variety of countries. The explosiveness of the out- 
break should enable the physician to trace its origin in precisely the 
same manner as he would trace an explosive outbreak of typhoid fever, 
determining contamination by Escherichia coli as indicative of a fecal 
source, which is the common means of spread of both typhoid fever 
and hepatitis virus. Milk and food are less common sources than water 
and have not been documented by more than a handful of reports. 

The third and commonest mode of transmission is by the fecal-oral 
route, well documented in many bacterial infections of the intestinal 
tract. Almost all institutional, school and family outbreaks fit this 
pattern, which is that of a slow, desultory spread over many months or 
even, in institutions, reaching into years. In a family susceptibles often 
become ill at intervals of about one month, so that jaundice appears 
each month in a new member of the family. ft is comparatively rare 
for two members to become ill at the sme time when this is the mode 
of spread. The incubation period in the large majority of cases caused 
by the epidemic virus (A, IH) approximates 20 to 30 days, a few cases 
having a slightly longer or shorter one. In one study artificially con- 
taminated water was treated by the Lyster bag technique of chlorina- 
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tion used in the U.S. Army and administered orally to volunteers. This 
method of treatment was shown not to inactivate the hepatitis virus 
(A, IH) completely, but it did have the effect of lengthening slightly 
the incubation period to about 35 days, whereas in the controls it 
approximated 20 days. This result may have been solely due to the 
reduction in virus titer secondary to treatment or it may have resulted 
from alteration of the antigenic properties of the virus. The pattern of 
spread may well be altered by improvement in sanitation or in the 
cleanliness of the susceptible population. It is not uncommon in a 
school or even in a hospital for a small outbreak to be related to a com- 
mon toilet facility where the hands become contaminated by common 
usage of such materials as the toilet roll. It is possible that cooks or 
kitchen personnel who are suffering from chronic active hepatitis or 
who have had hepatitis may be intestinal carriers of the virus. Here 
again an epidemiologic study should be conducted in the same man- 
ner as one would investigate cases and contacts in typhoid fever, with 
the major exception that in hepatitis the organism cannot be cultured. 

Flies as passive carriers of filth may well spread the hepatitis virus. 
In a rather extensive study of flies in a water-borne outbreak it was 
not possible to infect volunteers from fly filtrates administered orally— 
the filtrates having been tested previously in monkeys for absence of 
poliomyelitis virus. It is probable that in epidemics spread by fecal- 
oral contact, flies could be a far more important transmitting agent. 

Considerable significance has been attached by some workers to the 
respiratory symptoms that usually occur at or just before an attack 
of viral hepatitis. These symptoms have suggested that the virus may 
be present in the nasopharynx and that the disease may start with a 
viral nasopharyngitis. Extensive efforts have been made in studies with 
volunteers to determine whether hepatitis virus may be present in the 
excessive secretions of early cases without success. It is possible that 
this early reaction in the nasopharynx is of a sensitizing or allergic 
nature and is not actually a viral inflammation. No solid evidence is 
available to show that the virus is ever air-borne or that there is a 
respiratory spread. 


DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS 


Since most cases of jaundice result from viral hepatitis, it is essential 
to keep in mind continuously all the other conditions which may result 
in jaundice, particularly including those which are infectious in origin 
and which may more clearly resemble viral hepatitis. 

The clinical picture of viral hepatitis is not highly distinctive and is 
rather simply stated. Although in children the disease is apt to be milder 
than in adults, the symptoms in general are similar. It starts slowly with 
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lassitude, malaise, weakness and anorexia. Upper abdominal discom- 
fort soon follows with frequent nausea, tenderness and often pain 
in the right upper quadrant. Even before discomfort occurs naso- 
pharyngeal symptoms—often those of a common cold—are present and 
early, or preceding the symptoms referable to the liver, mild or even 
serious gastroenteritis with diarrhea may have occurred. Enlargement 
of lymph nodes in the cervical chain, axillae and inguinal regions is fre- 
quently present, and particular attention should be paid to any en- 
larged node over the midclavicle on the right side—a relatively com- 
mon early finding. Concurrently with the lymphadenitis, the liver be- 
gins to enlarge with a tender edge which is particularly noticeable just 
beneath and to the right of the xiphoid—tenderness to pressure or 
percussion in this area being probably the single most important feature 
of early viral hepatitis. In the earliest stages this is elicited best at the 
height of deep inspiration. Such tenderness is relatively rare in any 
other generalized disease of the liver except infectious mononucleosis, 
and in this disease is present only in the more severe cases with con- 
siderable enlargement of the liver often accompanied by jaundice. 

Considerably less common diseases, such as leptospiral infection, 
which in the United States are confined to contact infections from 
rats, dogs and swine (L. icterohaemorrhagiae, L. canicola and L. po- 
mona respectively) cause enlargement of the liver with tenderness and 
jaundice. When exposure to infected urine of such animals is suspected, 
serologic tests may be necessary for differential diagnosis. In infectious 
mononucleosis heterophile antibodies are usually present in high titer 
(at least 1:80), which ordinarily differentiates this from other liver 
diseases. 

Among the laboratory tests which suggest early viral hepatitis the 
transaminase test (normal, up to about 40 units) is probably the most 
sensitive. The bromsulphalein retention test is almost as sensitive, but 
requires two separate bleedings and thus is not highly useful for gen- 
eral practice. The thymol turbidity test is probably the next most 
sensitive test for early generalized disease of the liver, closely followed 
by the cephalin-cholesterol flocculation test. Since the thymol turbidity 
test results in falsely positive tests somewhat more frequently than the 
cephalin flocculation test, if a minimal number of tests is desired, the 
transaminase and cephalin-cholesterol flocculation tests would be the 
most dependable combination on which to base the presence of hepa- 
tocellular damage. Since even in multiple abscesses of the liver or in 
widespread metastatic malignancy these tests are rarely positive, they 
represent, when positive, presumptive evidence favoring viral hepatitis. 
This is true only because mononucleosis and leptospirosis are so much 
less common and can be ruled out by the serologic tests mentioned 
above. The transaminase and cephalin flocculation tests also aid greatly 
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in detecting hepatitis without jaundice, since in viral hepatitis, for 
every case of hepatitis with jaundice there would appear to be at least 
one or two cases without jaundice. This is probably true during an 
epidemic period and also when the sporadic disease is occurring. It 
would probably also apply equally well to viral hepatitis resulting from 
parenteral use of blood or blood products, or in hepatitis caused by 
contaminated needles. 

When jaundice supervenes, the usual studies of the one-minute bili- 
rubin in the blood and the total bile pigment may be helpful in differ- 
entiating between jaundice caused by hemolysis and by obstruction. 
In viral hepatitis jaundice results almost entirely from obstruction. 
The stools usually are light-colored, and the urine is dark with positive 
tests for bile pigment. The Harrison spot test becomes positive early 
in the disease. Such tests, however, do not equal in significance the 
transaminase and cephalin flocculation tests, since they do not indicate 
hepatocellular damage, particularly when little or no jaundice is present. 
The alkaline phosphatase test is usually elevated in obstructive jaundice 
and aids greatly in differentiating the characteristic intermittent jaun- 
dice of choledochal cyst obstruction from the jaundice of viral hepa- 
titis, which occasionally may be intermittent. If the alkaline phospha- 
tase is positive and the cephalin flocculation test is negative or only 
slightly positive, obstruction is probable. 

Intermittent obstruction occurs also with gallstones, which are present 
in childhood only in connection with hemolytic diseases such as familial 
icterohemolytic anemia and sicklemia. In the presence of gallstones 
colicky pain, acute and severe, almost inevitably accompanies the liver 
disease and jaundice. Tests for sickle cells in Negro children and a 
fragility test for icterohemolytic anemia must always be considered 
in the presence of such symptoms of gallstones. 

Evidence of hepatocellular damage with jaundice is a regular occur- 
rence in the ingestion of or exposure to toxic materials, such as phos- 
phorus, carbon tetrachloride, tetrachlorethane, nail polish remover, 
pesticides, antibiotics, chlorpromazine and many other agents which 
almost daily increase in number and which at times can be only sus- 
pected after repeated questioning and vigorous “digging” for the over- 
looked or forgotten exposure in infants and children. 

Cirrhosis resulting from chronic active viral hepatitis is a relatively 
rare complication in children, although fibrosis of the postnecrotic 
nodular type is clearly of viral origin in a majority of cases. Jaundice 
is usually present in the more severe cases, and the liver has a firm 
nodular edge and after its original enlargement usually contracts slowly 
with increasing fibrosis until often it is level with the rib margin or 
even recedes slightly under the ribs and is felt only on inspiration. It 
usually continues to be tender, the spleen tends to enlarge as fibrosis 
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increases, and the cephalin flocculation, transaminase and bromsulpha- 
lein tests all remain positive. In such chronic active cases these are the 
three most reliable tests for determining the severity of disease and the 
continuing level of inflammatory activity. 

Fibrosis also occurs as a result of the slowly developing Banti’s syn- 
drome which is of unknown origin. Essentially Banti’s syndrome is a 
thrombophlebitis occurring usually in later childhood in which the 
portal and splenic veins become engorged with portal hypertension, 
fibrosis, and enlargement of both the spleen and liver. It is possible 
that acute viral hepatitis or chronic active hepatitis with fibrosis initi- 
ates at times the portal hypertension, which in turn initiates the vicious 
circle of thrombophlebitis, more fibrosis, greater hypertension, more 
thrombophlebitis, and so on. Severe esophageal varices are an inevitable 
complication of such a vicious circle. Jaundice supervenes in the late 
stages, but is not accompanied by hepatocellular damage, but more 
often by evidence of obstruction with an elevated alkaline phosphatase. 
Banti’s syndrome with jaundice is emphasized in order to differentiate 
it from the chronic active hepatitis with positive cephalin flocculation 
and positive transaminase tests. It is also accompanied in the late stages 
by an extremely low white cell count, often 1500 to 2000 per cubic 
millimeter. 

The types of cirrhosis occurring in Jamaica, India and Africa will 
not be differentiated in this discussion, nor will the rarer types of 
jaundice, such as hereditary nonhemolytic jaundice, congenital familial 
nonhemolytic jaundice with kernicterus and chronic idiopathic jaun- 
dice, since none of these is seen in the usual course of practice in the 
United States. 

The diagnosis of viral hepatitis in newborn infants, because of the 
lack of serologic tests and the similarity of pathologic findings in the 
liver, is an extraordinarily complex problem. Also in newborns liver 
function tests are of less significance, and jaundice, for many reasons, 
is far more frequent. Physiologic jaundice and the inspissated bile 
syndrome in time resolve themselves diagnostically. Atresia of the bile 
ducts usually produces jaundice a little later, after one week to 10 days, 
the bilirubin is in the median range of elevation, about 10 to 18 mg., 
and although the stools are mostly whitish, they frequently alternate 
between acholic stools and light brown or even occasionally stools of 
almost normal color. The continuation of jaundice with a high direct 
bilirubin level and failure to grow normally suggest the need for ex- 
ploratory laparotomy for outlining the biliary ducts radiologically, for 
liver biopsy and for determining the rare possibility of bypassing a 
closed common duct by means of anastomosis of the gallbladder to 
the duodenum. Since an occasional infant may be saved in this man- 
ner, once atresia has been established, exploration should always be 
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seriously considered. By doing so one can also determine whether 
hepatitis is present. Needle biopsy in case of serious doubt is also 
extremely valuable. 

Another diagnostic problem causing hepatitis with enlargement of 
the liver and jaundice is cytomegalic inclusion disease, which often 
causes jaundice with enlargement of the liver in newborns. Although 
the lateral ventricles may show a characteristic calcification, this is 
more often absent, and one must chiefly depend upon finding the char- 
acteristic inclusion bodies in the cells of the urinary sediment. These 
continue to occur several months after birth. 

Acute hemolytic anemia of the newborn from Rh or ABO incom- 
patibility results at times in the most extreme jaundice seen clinically, 
probably owing to the combination of hemolysis and obstruction and 
inability to solubilize bile pigments by conjugation with glycuronic acid. 
At times ABO incompatibility can only be suspected, since it is difficult 
to confirm with serologic tests. In such hemolytic disease enlargement 
of the liver and spleen is common. Viral hepatitis in fact is probably 
a rare cause of enlargement of the liver and jaundice of the newborn, 
but when it is suspected, needle biopsy is an invaluable aid. The giant 
cells are perhaps somewhat more numerous and prominent than in 
other types of liver disease of the newborn, and there is considerable 
infiltration of lymphocytes in the periportal spaces. Certain evidence 
suggests that some cases of this disease may be caused by the serum 
hepatitis virus (B, SH) infecting the infant transplacentally from the 
carrier mother. There is no way of determining this clinically. 

Septicemia and syphilis in severe jaundice of the newborn must 
always be kept in mind. Their presence is readily determined. Other 
rarer causes need not be discussed here. 


CONTROL 


The control of epidemic hepatitis (A, IH) is directed primarily toward 
adequate sanitation measures because of the usual fecal-oral spread, 
toward the care and inspection of water, milk and food, and to the 
rigid requirements for cleanliness in institutions. In hospitals acute 
cases of viral hepatitis should be handled in precisely the same man- 
ner as typhoid fever with the usual enteric precautions. It is probable 
that 1 per cent iodine is more active for such virus disinfection than 
Lysol and can be used in bedpans and urinals if repeated autoclaving 
is not feasible. Books and other articles used on bed-tables can readily 
transmit the infection after handling by the patient and should not 
be passed about the hospital or home. Rectal thermometers have been 
known to transmit the disease, and also probably carelessness in wash- 
ing the hands between changings of diapers or of bed linen. The toilet 
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roll of paper, as mentioned above, appears to be a particularly danger 
ous article for contamination. 

Flocculation, filtration and chlorination by the usual method of 
water purification, if standing is permitted, have been demonstrated 
as effective for the degree of virus contamination tested with volun 
teers ingesting the contaminated and subsequently treated water foi 
confirmation of the efficacy of treatment. All epidemics of viral hepa 
titis thus far tested have been controllable by means of gamma globu 
lin from Red Cross pools of plasma obtained by the cold ethanol 
fractionation method of Cohn and Oncley or by the ether fractiona 
tion method used by Kekwick et al. at the Lister Institute. Other 
methods of fractionation are available and probably adequate, but the 
protective value of the gamma globulin obtained has not been full) 
confirmed. 

The dosage of gamma globulin used effectively for prevention of 
severe disease with jaundice, but not to prevent inapparent (subclini- 
cal) infection, has varied from 0.01 to 0.06 ml. per pound of body 
weight. The inapparent disease following such amounts of gamma 
globulin probably permits a permanent immunity and thus is to be 
encouraged in any school or institutional outbreak. In fact, known 
infective plasma with negative test for syphilis from early cases of any 
such outbreak may well be used to immunize the remaining population 
by oral inoculation with, at the same time, the injection of gamma 
globulin in the range of amounts mentioned. For conservation of 
plasma the dosage of virus given orally could be small. 

For serum hepatitis virus (B, SH) the laboratory evidence in volun- 
teers with a specific strain of virus indicated a lack of neutralization by 
gamma globulin and in addition a lack of protection by even large 
amounts of globulin after the virus had been inoculated parenterally. 
In contrast, field studies by two different groups of workers have strongly 
suggested that protection of persons transfused with whole blood or 
pooled plasma, or by both, could be obtained in about two thirds of 
recipients by large doses of gamma globulin (10 ml. given at the time 
of the transfusion and repeated in one month). This would suggest, 
as mentioned above, that the infecting viruses are of varied antigenic 
strains, some of which are susceptible to control by the globulin, at 
least to the extent of preventing the more serious symptoms of the 
disease. 


TREATMENT 


In treatment of any inflammatory disease of the liver it is well to keep 
in mind the physiologic studies of the circulation of the liver which 
have demonstrated that a person lying flat has a far more adequate 
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blood flow in the liver than when erect. Thus early rest in bed is 
probably an important element in assuring more adequate resistance 
to disease. From experience with viral hepatitis this appears to be 
particularly important. Also early mild symptoms may mask a later 
fulminating climax—few diseases have so mild an onset contrasting 
with so stormy a termination as hepatic necrosis. For this reason every 
case of mild jaundice must be handled with the possibility of fatal 
termination in mind, and children with jaundice who feel but slight 
malaise must be kept in bed and their activity restrained. 

The diseased liver handles poorly the hepatotoxic drugs such as 
barbiturates and opiates. Chloral hydrate is preferable as a sedative. 
A mixed diet, emphasizing carbohydrates, is satisfactory, given in small 
amounts at frequent intervals and with some reduction in fat because 
it is not tolerated as well. With nausea and vomiting glucose, 5 per 
cent solution in isotonic sodium chloride solution, can be used as 
required, often with a dramatically favorable result. Since the liver 
absorbs bacteria, their products, and the products of their action on 
foods, particularly proteins, from the bowel, and since the left lobe 
of the liver absorbs most of such products from the large bowel, there 
is theoretical justification for using a nonabsorbable antibiotic such 
as neomycin for reduction of the bacterial flora. If tetracycline or other 
absorbable antibiotics are used, the dosage should not be high, since 
the antibiotic is absorbed and re-excreted by the liver, thus resulting 
in an internal circulation of the drug. Neomycin has appeared to be of 
value in early treatment of viral hepatitis and may be of value in pre- 
venting hepatic necrosis. 

When hepatitis continues or relapses as a chronic active disease, 
which is not uncommon, lasting as long as three to four months, 
steroid therapy may be valuable. ‘he dosage can be judged only by 
the results obtained and must be cautiously approached. 


1740 Bainbridge St. 
Philadelphia 46, Pa. 











RICKETTSIAL INFECTIONS 


J. C. PETERSON, M.D. 


Although rickettsial disease in children does not constitute a numeri- 
cally large problem in the United States, there are areas where the 
individual diseases are not rare, and in QO fever we must recognize the 
potential of a spreading threat. 

The rickettsiae are not primarily parasites of man, and man is of im- 
portance to their persistence only in the case of Rickettsiae prowazeki. 
Generally they are maintained by alternating cycles through animal and 
arthropod hosts. In some instances they may persist in the arthropod 
vector alone, being transmitted from one generation to another through 
the ova. In QO fever there is an alternate pathway, and the parasite may 
be transmitted directly from the vertebrate host without the interven- 
tion of an arthropod vector, even person to person. 

The rickettsial diseases shown in Table 14 present a variety of clinical 
disorders. In general there tends to be a pattern of febrile illness associ- 
ated with an exanthem and involvement of the central nervous system. 
In QO fever the reaction is more like that of respiratory virus infections. 
Inapparent or clinically unrecognized infections are probably uncom- 
mon except in O fever, although tick typhus remained unrecognized as 
a disease entity in eastern United States until the 1920's! in spite of 
its clear recognition in the West with the advent of the first settlers.1¢ 

Information as to how to deal with these infections is now reasonably 
satisfactory, and their diagnosis can be established with exactitude by 
serologic studies as well as by isolation of the causative agent by animal 
inoculation. 

It has been demonstrated’: *° that many rickettsial infections may 
be followed by an indefinite latency in which the host harbors the para- 
site without evidence of active infection. In epidemic typhus’ 2° and 
O fever this latency may be interrupted by reactivation of the infection. 
This is a secondary mechanism by which the disease might be spread 
if the reactivation occurs in the presence of arthropod vectors. 
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Rickettsiae are obligate intracellular parasites and cannot be grown 
in ordinary cultures, but they can be transmitted to experimental ani- 
mals, and the parasites can be propagated by egg yolk sac culture. This 
technique* also provides material for vaccine preparation and antigens 
for specific serologic tests. In areas where tick typhus and murine ty- 
phus coexist there may be some possibility of confusion. The available 
tests for screening and for specific identification, enumerated in Table 
14, allow ready laboratory resolution of such problems. 


Pathogenesis 


The rickettsiae are transmitted to the intermediary host by direct inoc- 
ulation in the bite or may be deposited on the skin in the feces of the 
arthropod vector to be subsequently scratched into the skin. The rick- 
ettsiae appear to have the capacity to invade the unbroken skin, as 
noted in instances in which tick typhus has resulted from crushing ticks 
with the fingers. In tick typhus the infected tick may not be able to 
transmit the infection until after it has had a blood meal. The bite is 
of greatest importance in the transmission of rickettsialpox, tick typhus 
and murine typhus, wnile in epidemic typhus, inoculation by scratching 
the feces-contaminated skin is of paramount significance. In O fever 
the animal discharges, including urine, milk and especially fetal mem- 
branes, are contaminated with the rickettsiae. These may then be in- 
haled as aerosols or after drying as dusts. 

Rickettsiae multiply in the vascular endothelium. There is endothe- 
lial proliferation, perivascular round cell infiltration and ultimately 
thrombosis.1* In R. rickettsii infections the parasite also invades the 
smooth muscle fibers of the vascular media. These lesions are, however, 
of secondary importance as compared to the diffuse damage to capil- 
laries.!* The rickettsiae liberate toxins which affect the capillary endo- 
thelium, resulting in leakage of plasma proteins. Although the results 
of the endarterial lesions are most apparent in the skin in relation to the 
exanthema, the vascular lesions as a whole affect all tissues and may 
produce profound disturbances in the myocardium, lungs, brain, kid- 
neys, muscles and other tissues. In some of the milder rickettsial dis- 
eases little is known of the pathologic changes, since few postmortem 
examinations have been completed. It is assumed that they are similar, 
although milder than those seen in the more severe infections. 

In the United States more attention has been directed to tick typhus, 
since it is the most widely disseminated and most severe infection en- 
countered. It will be discussed here as the prototype. This is not illogi- 
cal, since Rickett’s studies of this disease paved the way for much of our 
knowledge of the group. 
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TICK TYPHUS: ROCKY MOUNTAIN SPOTTED FEVER 


This acute febrile illness is due to infection with R. rickettsii. It is trans- 
mitted to man by a tick bite, usually D. andersoni in the West and 
D. variabilis in the East. In other areas other ticks may be important 
vectors of this and closely related infections. Although there was good 
historical reason for using the term “Rocky Mountain spotted fever,” 
tick typhus now seems a better term to designate this disease. The al- 
ternate, spotted fever, has been used for many years in the German lit- 
erature to designate epidemic typhus and as a group name. Tick typhus 
is known to have occurred in virtually every state, in areas of Canada, 
and closely related, if not identical, infections are known in Mexico 
and in South America. More cases occur in the middle Atlantic states 
than occur in the West, and the incidence rate is just as great in Vir- 
ginia and North Carolina as it is in Montana, Idaho and Nevada. 


Clinical Manifestations 


The disease follows the bite of an infected tick or the handling of 
crushed infected ticks. There is an incubation period which varies from 
4 to 14 days. The onset is usually abrupt with fever, malaise, headache, 
arthralgic and myalgic pains and increasing stupor. These are followed 
in 1 to 5 days by the appearance of an erythematous macular rash. Usu- 
ally the lesions appear on the extremities and involve the palms and 
soles. These lesions become purpuric and may be associated with sizable 
necrotic lesions in more severe cases. Shortly after the onset it is ap- 
parent that the subcutaneous tissues are edematous; the face, hands and 
feet become puffy. This edema is secondary to the extravasation of pro- 
tein-rich fluids from the injured vascular endothelium. In severe cases 
there may be signs of pneumonia and myocarditis. There is frequently 
meningismus, and most patients show cerebrospinal fluid pleocytosis 
and increased cerebrospinal fluid proteins. Even mild cases show mental 
depression, and severe cases are frankly comatose. The physiologic dis- 
turbances have been little studied, but azotemia, and changes in plasma 
proteins and in electrolytes are usual. In untreated cases the febrile 
course lasts from 10 to 26 days, 16 days being the median. The usual 
case is followed by a protracted convalescence. In the severe cases there 
may be persisting residual cerebral manifestations. 


In epidemic areas the diagnosis is usually recognized at admission.’ In 
mild cases and where there is coexistence there may be confusion with 
murine typhus. In more severe cases meningococcemia may be con- 
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sidered. Tick typhus is immediately related to the tick season and oc- 
curs only during the months of their prevalence, April to September, 
in the endemic areas of the United States. 

At the end of the first week the nonspecific Weil-Felix reaction be- 
comes positive, and shortly after this, specific complement-fixing, agglu- 
tinating and protective antibodies appear. The rickettsiae can be trans- 
mitted to guinea pigs by intraperitoneal inoculation of blood, but this 
is not recommended unless special laboratory facilities are available. 

Routine laboratory examinations are not diagnostic. Early in the 
course of the disease there is leukopenia, followed by leukocytosis in 
the second and third weeks. There is a falling serum protein with dis- 
tinct hypoproteinemia and with an albumin-globulin ratio reversal in 
the third week of the disease. 


Treatment 


Treatment with oxytetracycline, chlortetracycline or chloramphenicol 
in doses of 50 to 100 mg. per kilogram per 24 hours should be instituted 
whenever a strong suspicion of the disease is entertained, without wait- 
ing for laboratory confirmation. Doses of 25 to 50 mg. are adequate if 
given parenterally. With prompt early treatment one can expect the 
fever to decline in two to four days and general recovery to ensue 
promptly. The treatment should be continued three to five days after 
the patient has become fever-free. Steroids have been demonstrated to 
speed the recovery, but should not be used except in very severe cases. 
Sulfonamides should be avoided, since they may increase the severity 
of the infection. Symptomatic treatment may be of great value in the 
patient seen late and in coma. Oxygen and plasma together with fluids 
and electrolytes can be used to combat shock and hypovolemia. Care 
must be exercised to avoid overloading an injured myocardium. 

In untreated cases there is a mortality rate of 10 to 40 per cent, the 
average being about 20 per cent. The mortality is lower in children and 
higher in older people. With treatment initiated before the patient has 
suffered serious tissue damage within the first four to five days, the mor- 
tality rate should fall to zero. When the disease occurs in a vaccinated 
person, the course is usually modified. It is apparent that strains of rick- 
ettsiae vary in their virulence and that in some areas the disease is less 
severe than in others. Also the severity of the disease from mild to se- 
vere can be recognized early in the course; those with more gradual 
onset and less severe exanthem do not go on to become severe cases. 


Prevention 


The prevention of tick typhus presents difficult and complex problems 
which seem unlikely to be completely solved. There are some measures 
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which can be used effectively. Clothes can be impregnated with tick 
repellants. If one must go into tick-infested areas, a search for ticks 
should be made twice daily, and their removal should be accomplished 
by forceps, with care to avoid crushing the tick. Vaccines are available, 
but must be repeated yearly to be effective. There is little enthusiasm 
for their use because many persons would have to be vaccinated to 
protect the few who would contract the disease. 


EPIDEMIC TYPHUS 


Epidemic typhus is caused by R. prowazeki. It is transmitted from man 
to man by the human louse, either head lice or body lice. The dusts 
from a patient’s clothes containing louse excreta may also be infectious. 
The disease has been associated with man’s existence under miserable 
circumstances throughout history. Epidemics have occurred in all parts 
of the world. The disease smolders wherever people live in misery and 
deprivation. Recent epidemics have been associated with such repug 
nant circumstances as the Nazi concentration camps and the depriva 
tion in Italy, which was associated with the active war campaign. 

As the infected lice live only a short time, man is the only reservoir 
for the disease. The parasite can remain latent in the recovered host for 
many years only to break out in an infectious recrudescence. This is 
known in this country as Brill’s disease. This has been shown by 
Zinsser” and his students! to be a clear recurrence of a long latent in- 
fection. Brill’s disease is not a problem in children. Its chief significance 
is its potential for rekindling epidemic typhus if the insect vector comes 
into contact with a case during a period of deprivation and poor 
hygiene. 


Clinical Manifestations 


Epidemic typhus is similar to tick typhus. In children epidemic typhus 
is a relatively mild disease analogous to the mild forms of tick typhus. 
In older persons it is more severe and may have a mortality rate of 20 
per cent or more.® Symptoms begin after an incubation period of 7 to 
14 days. The onset is abrupt with fever, chills, generalized aches and 
pains. On the fourth to sixth day a rash appears, generally over the ex- 
tremities and involving the palms and soles. The rash is erythematous 
early, but may become purpuric after a few days. There may be symp- 
toms referable to involvement of the heart, lungs, central nervous sys- 
tem and kidneys. There is depression of cerebral functions with apathy, 
stupor and coma, and also associated hallucinations and excitability. 

In the United States typhus could occur only in a relation to a case 
of Brill’s disease occurring in a louse-contaminated environment. Al- 
though possible, this seems remote. 
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The diagnosis can be established by nonspecific group and individually 
specific serologic studies, and also by isolation of the R. prowazeki 
through inoculation of blood intraperitoneally into guinea pigs. 

Routine laboratory tests are of little value. During the first week 
there is a leukopenia, and leukocytosis supervenes during the later 
stages of the disease. 


Treatment 


Treatment of the infection is accomplished effectively by administra- 
tion of the tetracycline drugs or chloramphenicol. General supportive 
measures as outlined for tick typhus should be instituted in more 
severe cases. 


Prevention 


The prevention of epidemic typhus can be accomplished by destruction 
of lice with DDT. The patient’s clothes should also be washed with hot 
water and a disinfectant after treatment with DDT to destroy the rick- 
ettsiae present in louse excreta. Vaccination can be used for persons 
who must be brought into contact with the disease. Vaccines prepared 
from killed rickettsiae grown in the yolk sac of the developing chick 
embryo are now used. 


MURINE TYPHUS: ENDEMIC TYPHUS 


Murine typhus caused by R. mooseri has been the most prevalent rick- 
ettsial disease in the United States, but in recent years control measures 
have reduced its incidence. It is found in the warmer temperature 
zones throughout the world, wherever rats have established themselves. 

The disease is primarily an infection of rats and is transmitted from 
tat to rat by their common flea, Xenopsylla cheopis. It is transmitted 
to man by the bite of this flea. Man can also be infected by inhaling 
dusts contaminated by the infectious excreta of fleas. Man usually con- 
tracts the disease by working in areas where rats are about, such as 
warehouses, grain storage facilities, and the like, but in southern United 
States the rat and his accompanying ectoparasites have a different 
ecology. They have invaded the fields, especially where peanuts are 
grown. This brings them into more intimate relationship to man in a 
rural environment. In these areas women and children, through lack of 
protection from their clothing, are those most likely to be attacked by 
the rat flea. 
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Clinical Manifestations 


Clinically, murine typhus is indistinguishable from mild epidemic ty. 
phus. Distinction can be made readily by laboratory measures. The incu- 
bation period following the flea bite is usually 8 to 12 days. The onset 
is abrupt, with headache, arthralgia, malaise, abdominal discomfort, 
chilly sensations, nausea and mild pharyngitis. The patients are apa- 
thetic, but not seriously ill, and if left alone have few complaints. The 
rash, a mild macular erythema, appears in three to seven days after the 
onset. The individual lesions are 2 to 3 mm. in diameter, and early are 
purely erythematous. Purpuric tendencies in the rash are exceptional. In 
untreated patients the fever persists from 9 to 15 days and is usually 102 
to 103° F. The fever swings more widely just before subsiding, and the 
rash persists to this stage. Symptoms referable to involvement of the 
heart, lungs and kidneys are uncommon. Apathy, presumably from mild 
cerebral involvement, is common, but cerebrospinal fluid changes are far 
less common than with tick typhus. 


Treatment 


Treatment with tetracyclines or chloramphenicol results in prompt 
remission. Other measures are not usually needed in this relatively be- 
nign infection, although some patients are so apathetic as to require 
supportive measures similar to those suggested for tick typhus. 


Prevention 


Murine typhus can be controlled by elimination of rats and/or their 
ectodermal parasite. The fleas can be controlled by dusting rat-infested 
areas with DDT. Measures taken to control rats and their fleas have 
resulted in a lessening of murine typhus in the Gulf area and hence for 
the country as a whole. This is an unending struggle. 


RICKETTSIALPOX 


Rickettsialpox is a recently recognized®* acute febrile illness with a 
varicelliform exanthem due to R. akari. Virtually all the recognized in- 
fections have been reported from the large cities and their suburbs of 
the eastern United States. The infection is transmitted to man by the 
bite of the mouse mite Allodermanyssus sanguineus. The mouse is the 
usual host, with this mite as a vector. As the mite is found in many 
areas and a variety of rodents can serve as hosts, it is to be expected that 
the infection will spread and be recognized in other areas. 
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Clinical Manifestations 


Clinically, the infection is a mild febrile illness characterized by an 
initial skin lesion at the site of the mite bite, a fever which lasts seven 
to nine days and the development of a papulovesicular rash which re- 
sembles varicella. The initial skin lesion appears at the site of the bite 
7 to 14 days after the bite. This is a firm, deeply seated nodule about 
1 cm. in diameter covered by a crust. The initial lesion is followed in 
four to five days by increasing fever, headache, chills, backache and 
malaise. The characteristic exanthem is a discrete generalized maculo- 
papular lesion which promptly follows the development of general 
symptoms and becomes superficially vesicular. The rash persists for 
about a week. The entire course of the disease is about two weeks. 


The diagnosis is established by a compatible clinical picture and can be 
substantiated by serologic tests. The only disease likely to be confusing 
is varicella. The initial lesion seen in most cases is highly significant in 
this differentiation. The Weil-Felix reaction is negative, but group reac- 
tions with R. rickettsii do occur, as well as specific reactions against 
homologous antigens. Routine laboratory tests may show a leukopenia, 


but are not helpful otherwise. 


Treatment 


Treatment of such a benign and relatively inconsequential infection 
may not seem important, but these patients, when untreated, are ill 10 
to 14 days. Treatment with tetracyclines or with chloramphenicol™ 
produces prompt symptomatic remission, usually in less than 48 hours. 


Prevention 


Control of this infection requires the elimination of mousiness in hu- 
man habitations, a program more likely to succeed because of esthetic 
reasons than from the threat of this infection. 


SCRUB TYPHUS (TSUTSUGAMUSHI FEVER) 


This acute febrile disease, due to R. tsutsugamushi, resembles tick ty- 
phus and epidemic typhus. It differs from these in the development of 
an eschar at the site of the bite of the arthropod vector. It occurs where 
man enters an area of confluence of the “virus,” a susceptible rodent 
and an arthropod vector. Such areas have been called infectious islands 
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and may be sharply delimited areas. The disease has not been recog- 
nized in the United States. 

Recognition of the disease in its endemic areas can be based upon 
recognition of the eschar and the characteristic clinical picture, which 
otherwise is similar to tick typhus and louse-borne typhus. Suspicion of 
the infection can be confirmed by the Weil-Felix reaction and with 
specific serologic tests. 

The treatment outlined for tick typhus (p. 1007), both specific and 
supporting, should be entirely satisfactory for this infection. 


Q FEVER 


This infection with R. burnetii, or perhaps more properly Coxiella bur- 
netii, differs in many respects from the other rickettsioses described 
above. It does not produce an exanthem. It is not so likely to be asso- 
ciated with neurologic manifestations, and clinically it presents com- 
monly as a respiratory infection. It is different in its mode of transmis- 
sion to man. Although it does have a cycle of transmission from small 
vertebrates to a variety of ticks, its parasitization of man stems much 
more directly from its existence in herds of cattle, sheep and goats and 
the direct transmission of infection to man by urine, fetal membranes 
and discharges, raw milk and meat from infected animals. 

Outbreaks of human infection have occurred in packing houses, tan- 
neries, wool- and hair-processing plants, in conjunction with lambing 
and calving operations on farms and from exposure to contaminated 
dusts in army maneuvers. It is thought that spread among domestic 
animals occurs commonly in connection with contamination of the en- 
vironment with dusts and aerosols. The rickettsiae are resistant to dry- 
ing, and contaminated dusts about the farm or abattoir may be the 
source of infection for man and a wide variety of other hosts, including 
poultry. Studies of pools of raw milk in many states have now shown 
that American dairy herds are widely infected. The disease remains es- 
sentially asymptomatic in the domestic ruminants, and therefore the 
significance of their threat to surrounding human beings may remain 
unrecognized. Sampling of raw milk can serve to detect the presence 
of infection among dairy herds. 


Clinical Manifestations 


The clinical manifestations of the disease develop after an incubation 
period of two to three weeks. With massive infection this may be 
shorter, but is usually about 17 to 19 days.1* The illness begins abruptly 
with headache, chills, fever and malaise.2 The fever may last from a 
few days to several weeks. Early, the fever may be moderately high, 
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102° F. or more, but is usually less during the third week and subse- 
quently. The fever is accompanied by chilly sensations and occasionally 
by frank chills. Respiratory symptoms are usually minimal, although a 
nonproductive cough may be present. About 60 per cent of patients 
show roentgenographic evidence of pneumonia,’* but many of these 
show little or nothing on physical examination and many have mini- 
mal respiratory symptoms. 

The pneumonic process as visualized by x-ray** may have the ap- 
pearance of lobular consolidation in contrast to the more diffuse proc- 
esses seen with viral pneumonias, with which they may be confused. 
‘The paucity of clinical findings suggests that it is primarily interstitial. 
This has been substantiated by pathologic studies. 

The differential evaluation of the pneumonic process requires consid- 
eration of ornithosis, atypical pneumonia, fungus infections, especially 
coccidioidomycosis in the Southwest, and bacterial pneumonias. 

Some patients are disoriented and confused, and a few may have 
meningeal manifestations and stiff neck. Enlargement of the liver and 
jaundice are seen in a small percentage of the patients, but the nausea, 
vomiting and anorexia, which may be associated, are more common. 

The duration of the infection varies with age, being short in the 
young and prolonged in the middle aged. The duration of fever varies 
two to four weeks in untreated patients. The mortality is low. 

Recently, late recurrence of O fever has been recognized in patients 
with hepatitis’? and in patients with primary cardiac lesions who may 
develop a rickettsial endocarditis’: '* analogous to subacute bacterial 
endocarditis. 


O fever produces a rickettsemia during the early stages, and rickettsiae 
can be isolated from the blood, sputum and urine. Cultures can be ob- 
tained by using guinea pigs or the yolk sac of the developing chick 
embryo. Serologic studies are preferred to isolation of the parasite. 
Those using agglutinating techniques have been found superior to 
complement fixation tests and yield positive results earlier. The Weil- 
Felix reaction is negative. 


Treatment 


The irregularity of the clinical manifestations makes it difficult to eval- 
uate the effect of treatment, but as in other rickettsial diseases, oxy- 
tetracycline and chloramphenicol are both effective. ‘The therapy should 
be continued several days after the patient has become fever-free. 
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Prevention 


The prevention of O fever presents complex problems. Contaminated 
raw milk must be treated with temperatures greater than 143° for 30 
minutes. Prevention of the spread of the infection among herds at par- 
turition would require the conduct of calving or lambing in areas 
which could be decontaminated, presenting a great economic problem. 
Eradication of the infection among herds does not seem likely to be 
attempted, since the infection does not make the animals sick and there- 
fore poses no economic challenge. 
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ENTEROPATHOGENIC ESCHERICHIA 
COLI ENTERITIS 


ERWIN NETER, M.D, 


Infections of the gastrointestinal tract are caused by a variety of mi- 
croorganisms, including bacteria, protozoa, fungi and viruses. Until 
recently little information was available on viral enteritis. This is not 
surprising, since a considerable number of viruses, including Coxsackie 
and ECHO viruses, reoviruses, several myxoviruses and adenoviruses, 
were discovered only during the past decade. In contrast, bacteria, in- 
cluding salmonellae, shigellae and staphylococci, have been known as 
causative agents of intestinal infections since the end of the last 
century. 

It may seem surprising, therefore, that a new entity of bacterial 
gastroenteritis has been definitively identified only during the past 15 
years. This infection is caused by certain serologic types of Escherichia 
(E.) coli. The explanation for this delayed recognition of the entero- 
pathogenicity of E. coli lies in the fact that a sound differentiation of 
various antigenic types has been made possible only in recent years, 
largely through the work of Kauffmann.’* As a result, it has been estab- 
lished that of the 140 serogroups, including hundreds of serotypes, only 
a few have the capacity to cause enteritis in infants. The latter serotypes 
have been referred to as enteropathogenic E. coli (E.E.C.). Entero- 
pathogenic E. coli is a cause of both sporadic and epidemic gastroen- 
teritis of infants and is responsible for certain outbreaks of “epidemic 
diarrhea of the newborn.” 

Diagnosis of enteropathogenic E. coli enteritis has practical signifi- 
cance, for chemotherapeutic agents are available for therapy and pro- 
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phylaxis. In contrast, a clinically effective antibiotic for the treatment 
of viral enteritis? 22. 24. 28 is not yet at hand. 

It is the purpose of this presentation to summarize briefly the cur- 
rent information on enteropathogenic Escherichia coli enteritis, with 
particular reference to diagnosis, prevention and treatment. 


THE ETIOLOGIC AGENT 


Like other enteric bacteria, motile strains of enteropathogenic E. coli 
contain both somatic (O) and flagellar (H) antigens. The somatic 
antigen is located mainly in the cell wall. Chemically it is made up of 
polysaccharide, lipoid and protein. It is the polysaccharide moiety which 
endows this complex with its serologic specificity, and recent evidence 
suggests that the lipoid (A) component exerts toxic and other biologic 
effects. In addition to this O antigen, enteropathogenic E. coli contains 
another cell wall antigen, the so-called B antigen. It has not yet been 
definitely established whether O and B antigens are distinct molecules 
or a single molecule with two different antibody-combining sites. Iden- 
tification of enteropathogenic E. coli, therefore, is based on determina- 
tion of the corresponding O and B antigens. The 11 enteropathogenic 
serogroups are as follows: 026:B6, O55:B5, 086:B7, O111:B4, O112: 
Bll, O119:B14, 0O124:B17, 0125:B15, O126:B16, O127:B8, O128: 
B12. Of these, 026:B6, 055:B5, O111:B4 and O127:B8 are particu- 
larly important and well studied. It is possible that additional sero- 
groups may be identified in the future as causes of infantile enteritis.*° 

In addition to the O and B antigens, motile strains of enteropatho- 
genic E. coli contain flagellar or H antigens. For details on the anti- 
genic structure and other characteristics of enteropathogenic E. coli 
the interested reader is referred to the publications of Kauffmann," 
Edwards and Ewing’ and Ewing et al.® 


CLINICAL FEATURES 


Clinically, enteropathogenic E. coli enteritis does not sufficiently differ 
from enteritis due to other causes to permit etiologic diagnosis on clin- 
ical grounds alone, except during epidemics. The disease may be se- 
vere or mild, and subclinical infections are observed frequently. It is 
characterized by diarrhea, fever and vomiting. It occurs almost exclu- 
sively in children under two years of age. Infection with clinical illness 
of older children and adults occurs infrequently, and then usually dur- 
ing epidemics. In certain outbreaks of the past the fatality rate of 
enteropathogenic E. coli enteritis in newborn infants reached and ex- 
ceeded 50 per cent. The infection tends to be more severe in prema- 
ture than in full-term infants. So far as prognosis is concerned, it is 
necessary to keep in mind that in institutional outbreaks the disease 
often develops in patients with other diseases and that the outlook de- 
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pends upon that of both. It should be mentioned that in recent years 
outbreaks of E. coli O111:B4 enteritis were less severe than 15 years 
ago, an observation that cannot be explained alone by the current 
availability of effective antibiotics and may. be due to changes in viru- 
lence of the infecting strains. 

Acidosis and dehydration and other manifestations of deranged ho- 
meostasis may result from diarrhea and vomiting. ‘These complications 
will not be discussed here. One other characteristic feature of entero- 
pathogenic E. coli enteritis deserves mention, namely, the tendency 
for relapse in untreated or inadequately treated patients. 

The incubation period of the disease ranges from 2 to 12 days, but 
may be as short as 18 to 24 hours, probably depending upon suscepti- 
bility of the subject and the infecting dose and virulence of the etio- 
logic agent. Enteropathogenic E. coli enteritis has been encountered on 
all continents, wherever a search for this pathogen was undertaken. 
The relative incidence of enteropathogenic E. coli enteritis varies from 
place to place and from time to time. This relative incidence, of course, 
is dependent in part on the absolute incidence of this and the other 
enteric infections. 


PATHOGENESIS 


Although it has been clearly established that certain serotypes of E. 
coli cause enteritis in infants, the pathogenesis of this infection has not 
yet been elucidated. The factor or factors which endow enteropatho- 
genic E. coli with enteropathogenicity have not been identified. Neither 
the endotoxin, which is similar to that of nonenteropathogenic strains 
of E. coli and, indeed, of other gram-negative bacilli as well, accounts 
for enteropathogenicity, nor do the antigens and enzymes studied thus 
far explain this potential. It should be stated that a somewhat similar 
state of ignorance exists with regard to other enteric pathogens, includ- 
ing salmonellae and shigellae. 

During the last few years renewed studies have been undertaken to 
reproduce the disease experimentally. The isolated intestinal loop of 
the rabbit appears to be a promising tool, and it has been shown that 
lesions are produced in the gut by certain strains of enteropathogenic 
E. coli and less frequently by strains isolated from healthy persons. 

Structures similar to, but distinct from, flagellae have been detected 
recently in various gram-negative bacilli. These fimbriae account for 
the ability of certain strains to become attached to erythrocytes and 
other cells. Whether these fimbriae play a role in the pathogenesis of 
enteropathogenic E. coli enteritis has not been determined. Conceiv- 
ably, they may endow the microorganism with the capacity to become 
attached to epithelial cells of the intestine. 

Clearly, pathogenicity cannot be analyzed without consideration of 
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the host, and in enteropathogenic E. coli enteritis age of the patient 
plays a most significant role. Unfortunately, too little is known of the 
various factors which render the infant so extraordinarily susceptible 
, to this infection, and, conversely, the older child and the adult rather 
resistant. A beneficial effect of breast feeding on resistance to entero- 
pathogenic E. coli enteritis has not been unequivocally proved, al- 
though Brown and associates* state that they have not seen clinically 
severe enteropathogenic E. coli enteritis in breast-fed infants. In par- 
ticular, it is not known whether antibodies transferred with the milk 
are effective either in the gastrointestinal tract or, should they be ab- 
sorbed, in the tissues. Further investigations are needed also to deter- 
mine the possible role of bacteriophage,* “normal” enteric flora, coli- 
cins, passively acquired antibodies, presence and activity of phago- 
cytes, amount of complement and lysozyme in the intestinal 
wall, and other factors that may contribute to nonspecific resistance 
and specific immunity. 


DIAGNOSIS 


At present diagnosis of enteropathogenic E. coli enteritis rests upon 
isolation and identification of the pathogen from the feces of the 
patient. 

Feces or rectal swabs should be obtained as soon as possible after 
the onset of the infection and seeded on suitable culture media. Iden- 
tification of enteropathogenic E. coli is accomplished by means of spe- 
cific and reliable diagnostic antiserums. These reagents are now com- 
mercially available. The diagnosis is based on identification of both 
O and B antigens, and for details the interested reader is referred to the 
publications of Edwards and Ewing,’ Kauffmann’ and the forthcom- 
ing edition of Diagnostic Procedures and Reagents.' Needless to say, 
the organisms must have the morphologic, cultural and biochemical 
characteristics of Escherichia coli. A more complete antigenic analysis 
for H antigens and phage types*® of these strains can be carried out 
only in special research laboratories. An excellent summary on methods 
of isolation and identification has been presented by Rogers et al.” 

Progress has been made in rapid identification of enteropathogenic 
E. coli in fecal specimens by the application of the fluorescent anti- 
body technique of Coons. Promising results have been obtained.?*: 26 27 

During an outbreak certain characteristics of the infecting strain 
may be utilized for rapid, tentative identification. For example, if the 
infecting strain fails to produce acid from sorbitol, sorbitol agar may 
be used as the primary isolation medium, and sorbitol-negative strains 
are tested with appropriate antiserums. Similarly, Linzenmeier and 
Seeliger'* used antibiotic strips containing streptomycin and chloram- 
phenicol for the isolation of strains resistant to these antibiotics. 
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Detection of the antibody response of patients with enteropathogenic 
E. coli enteritis may be accomplished by means of agglutination or 
hemagglutination procedures. At present these procedures are consid- 
ered research tools rather than routine methods. A most interesting 
observation was made by Young et al.,2® who detected antigen of 
enteropathogenic E. coli in the serums of patients during the early 
phase of the disease by means of hemagglutination inhibition. This 
approach deserves further study. 


EPIDEMIOLOGY 


There can be little doubt that infants excreting enteropathogenic E. 
coli are the most important source of infection of other infants. These 
excretors may have clinical disease or may be asymptomatic carriers. 
Occasionally, older children and adults, too, are carriers of entero- 
pathogenic E. coli. During delivery enteropathogenic E. coli may be 
transmitted from mother to newborn and thus be introduced into 
nurseries.® Although fecal material is the most important source, oc- 
casionally enteropathogenic E. coli may emanate from the upper 
respiratory tract of patients. Mention may be made of the fact that 
taw milk may be contaminated with this pathogen. There is no dan- 
ger, however, of transmission of the infection if pasteurized and ter- 
minally sterilized milk is used for feeding of infants. Attention may be 
called to the recent observations of Mian" to the effect that household 
pets may be carriers of enteropathogenic E. coli. This author isolated 
enteropathogenic E. coli from 237 dogs and 84 cats (12.5 per cent of 
household pets studied). Similar results were obtained by Mackel et 
al. in cats. Of course it is conceivable that the animals acquired 
enteropathogenic E. coli from human beings in the first place rather 
than being the primary source of infection of infants. Nevertheless, 
even if the former were the case, it is entirely possible that infected 
household pets may serve as potential sources of human infections. 
Further investigations are needed before the role of these pets in the 
spread of enteropathogenic E. coli can be finally assessed. 

Enteropathogenic E. coli enteritis occurs sporadically and epidem- 
ically. Outbreaks have been encountered in many nurseries of hos- 
pitals and other institutions caring for infants. Every effort must be 
made to prevent such epidemics and to initiate adequate control 
measures once an epidemic develops, as discussed below. 


MIXED INFECTIONS 


Diarrheal disease associated with the excretion of two or more patho- 
gens in the feces has been described. Dual infection undoubtedly ex- 
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ists, but it is difficult to interpret the findings on the basis of cultural 
examinations alone, for it is possible that the disease in some of thesc 
patients was due to one pathogen and that the subjects were carriers 
of the other. The problem of mixed infection is of particular sig 
nificance in the simultaneous occurrence of enteropathogenic bacteria 
and viruses. As yet only limited information is available. It has been 
clearly established, however, that such a dual infection with entero 
pathogenic E. coli and viruses is not a conditio sine qua non for the 
development of clinical illness, for in certain outbreaks a careful search 
for enteric viruses with modern methods yielded entirely negative re 
sults.*° Gardner and associates'® in a limited outbreak of diarrheal dis 
ease isolated adenovirus type 7 and Shigella sonnei from six patients. 
Although a dual role of these two pathogens could not be definitel; 
established, it is conceivable that both agents acted in concert. In 
future studies it may be desirable to determine the antibody response 
of such patients against the two enteric pathogens. Such information 
may allow differentiation between dual infection and monoetiologic 
disease in a carrier. Finally, it would be important to know the isola 
tion rates of enteroviruses from infants with nonmicrobial diarrhea at 
various seasons of the year. 


THERAPY 


It is obvious that enteropathogenic E. coli enteritis often requires both 
symptomatic and specific therapy, but only the latter will be discussed 
here. Many cases of sporadic enteropathogenic E. coli enteritis are 
mild, and specific therapy is not required. On the other hand, the 
practitioner must keep in mind that the disease may be rapidly pro- 
gressive and even fatal in a surprisingly short time, and he should not 
delay therapy under these circumstances. During an epidemic in an 
institution, on the other hand, even patients with mild disease should 
receive effective antibiotic therapy. 

For the treatment of enteropathogenic E. coli enteritis antibiotics 
and chemotherapeutic agents have been used successfully, including 
tetracyclines, chloramphenicol, neomycin, polymyxin B, Furoxone, and 
others. During certain outbreaks the emergence of antibiotic-resistant 
strains has presented a serious problem, particularly with regard to the 
tetracyclines and chloramphenicol. 

Neomycin by mouth has been used with success in numerous out- 
breaks and in many sporadic infections. Neomycin has the following 
advantages: (1) It is effective as a bactericidal agent against most 
strains of enteropathogenic E. coli; (2) during treatment neomycin- 
resistant microorganisms do not readily emerge; and (3) upon oral 
administration the drug is well tolerated, even by premature infants. 
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Nevertheless, attention should be called to the recent publication by 
Jacobson et al.!* indicating that in adults neomycin administered by 
mouth for six to eight days may produce malabsorptive errors. To 
what extent, if any, these temporary complications occur also in in- 
fants and their possible clinical significance remain to be determined. 
For the treatment of enteropathogenic E. coli enteritis it is generally 
recommended to give neomycin by mouth in amounts of 50 to 100 
mg. per kilogram per 24 hours in 3 to 4 divided doses, and this therapy 
should be continued for at least 7 and preferably 10 days. Shorter treat- 
ment may be followed by a relapse. As mentioned by Cooke,* oral 
therapy with both neomycin and polymyxin B may be even more 
effective. During the last few years, unfortunately, it has become evi- 
dent that occasionally outbreaks of enteropathogenic E. coli enteritis 
are caused by neomycin-resistant microorganisms. For this reason it is 
recommended to determine the susceptibility in vitro of the offending 
strain to available antibiotics, particularly when confronted with an 
epidemic. 

Polymyxin B, too, has been used successfully for the treatment of 
this infection.’8 Like neomycin, this antibiotic is not absorbed to an 
appreciable extent from the gastrointestinal tract and therefore does 
not, as a rule, cause serious side effects. An optimal dose for oral 
treatment has not yet been definitely established. Amounts of 5 to 20 
mg. per kilogram per 24 hours in 3 to 4 divided doses have been given. 

Furazolidone (Furoxone) has been used successfully for the treat- 
ment of a variety of enteric infections. This drug, a nitrofuran, is 
effective in vitro against enteropathogenic E. coli and has been used 
clinically with promising results in this infection. Amounts of 5 mg. 
per kilogram per 24 hours in 4 divided doses by mouth are recom- 
mended. 

Additional studies are clearly indicated, with particular reference to 
the relative merits of these chemotherapeutic agents. Further informa- 
tion is needed also about the value in this disease of framycetin sulfate 
(Soframycin)'® and of humatin (Paroromycin), an antibiotic re- 
sembling neomycin. 

It is not definitely known whether yogurt and similar milk products, 
lactobacilli® or bacteriophages are effective in the treatment of this 
disease, conceivably by aiding the re-establishment of a normal in- 
testinal flora. 

Adsorbing compounds, such as kaolin, have been used on an em- 
pirical basis for some time. Activated attapulgite is reported to be more 
active than kaolin. It was shown recently that this compound ad- 
sorbs enteropathogenic FE. coli endotoxin, thus lowering the death rate 
of experimental animals.’ Further, it also adsorbs certain entero- 
viruses.” Well controlled studies on the possible efficacy of this and 
similar compounds in enteropathogenic E. coli enteritis are indicated. 
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If antibiotic treatment does not effect improvement, then it is im- 
perative to re-evaluate the patients both clinically and bacteriologically. 
In particular, the questions of antibiotic resistance of the primary 
pathogen or of a superinfection by staphylococcus or monilia should 
be considered. In the author's experience, antibiotic-conditioned 
moniliasis in children is rare, although enteric colonization by monilia 
occurs more frequently. 


PROPHYLAXIS 


Outbreaks of enteropathogenic E. coli enteritis in institutions, includ- 
ing nurseries and wards for infants, have occurred frequently in the 
past. For this reason all measures for the prevention and control of 
such epidemics must be continuously utilized. Briefly, the essential 
features are as follows: 

1. Infants with diarrhea or with a history of recent diarrhea should 
be isolated, if at all possible, until it has been shown by appropriate 
tests that they do not excrete enteric pathogens. 

2. If an infant is transferred to a hospital from a ward of an institu- 
tion involved in enteropathogenic E. coli enteritis, it is imperative to 
inform the admitting physician. ‘Too often in the past have outbreaks 
occurred in infant wards because such information was not made avail- 
able. It is surprising how often an admitting physician, under these 
circumstances, will rely exclusively on information given by the mother 
instead of calling the attending physician of the other institution. 

3. All general measures for the control and prevention of spread of 
contagious diseases must be enforced on a continued basis. Breaks in 
technique must not be tolerated. 

4. If infectious diarrhea develops in infants admitted because of 
other diseases, the patients should be isolated and etiologic diagnosis 
should be attempted without delay. 

5. In the event of an institutional outbreak proper reporting to re- 
sponsible physicians, infection control committee or health department 
should not be delayed. 

6. When confronted with an epidemic, it is advisable to place all 
infants in the involved wards on antibiotic therapy. Neomycin by 
mouth has proved to be effective under these circumstances. Treatment 
of all infants, with or without signs and symptoms of enteritis, usually 
brings the outbreak under control, provided the other measures men- 
tioned above are also carried out. 

7. Once an outbreak has been brought under control, it is advisable 
to discharge all patients, either to their homes or isolation facilities, 
and thoroughly disinfect the ward before admitting new patients. 
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In conclusion, significant advances have been made during the past 
15 years in our knowledge of enteritis due to enteropathogenic Es- 
cherichia coli. Effective methods of diagnosis, prophylaxis and therapy 
are now available. Much research remains to be done, however, to 
elucidate such unsolved questions as the pathogenesis of this infection 
and the factors of the host which determine the extraordinary sus- 
ceptibility of the infant to enteropathogenic E. coli. 
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Adrenals, hormones, effect on infection, 
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in adrenocortical failure, 1959: Feb., 
215-16 
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15 
effect on aldosterone secretion and ex- 
cretion, 1958: May, 40i 
in allergic respiratory diseases, 1959: 
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Affection, delinquency and, 
764 
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effect on electrolyte metabolism, /958: 
May, 399-400 
excretion, urinary, mechanisms involved 
in, 1958: May, 400-404 
in adrenal extracts and body fluids, 
1958: May, 397-8 
in experimental and clinical medicine, 
1958: May, 397-416 
metabolism, 1958: May, 398-9 
overproduction, clinical conditions asso- 
ciated with, 1958: May, 404-10 
secretion, 1958: May, 398-9 
mechanisms involved in, 1958: May, 
400-404 
underproduction, clinical conditions as- 
sociated with, 1958: May, 410-11 
Aldosteronism, due to adrenal adenoma or 
hyperplasia, 1958: May, 404-406 
primary, 1959: May, 596-7 
secondary, 1959: May, 596 
Alficetyn. See Chloramphenicol. 
Alimentary tract. See Gastrointestinal 
tract. 
Alkalosis. See also Acid-base equilibrium; 
Acidosis. 
acidosis and, 1/959: Feb., 19-27 
compensated, 1959: Feb., 26 
metabolic, acidification of urine in, 
1959: Feb., 72, 73 
in potassium deficiency, 1959: Feb., 93 
respiratory, in salicylism, 1959: Feb., 287 
symptoms, 1959: Feb., 26, 103 
urine and body fluids in, 1959: Feb., 73 
Allergen(s), chemical structure, falsely 
negative skin tests due to, 1/959: Aug., 
676 
emotion as, 1959: Aug., 657-62 
environmental, as causes of atopic der- 
matitis, 1959: Aug., 805-21 
food as, 1959: Aug., 870-73 
genetic relationship of, falsely positive 
skin tests due to, 1959: Aug., 671 
inhalant, atopic dermatitis due to, 1959: 
Aug., 806 
Allergenicity of food contaminants, 1959: 
Aug., 872-3 
Allergids in eczema, 1959: Aug., 794 
Allergy. See also Asthma; Dermatitis; Ec- 
zema; Food, allergy; Hay fever; Urti- 
caria; etc. 


1959 
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Allergy, allergic equilibrium, 1959: Aug., 
734-5 
allergic reactions, classification, 1959: 
Aug., 710 
delayed, 1959: Aug., 711, 712 
immediate atopic, 1959: Aug., 712 
tissue responses in, 1959: Aug., 712 
to insect bites and stings, 1959: Aug., 
919-21 
allergic respiratory diseases, steroids in, 
1959: Aug., 745-53 
allergic state, control of, in bronchial al- 
lergic disease, 1959: Aug., 722-3 
Arthus reaction, 1959: Aug., 711 
asthma and, 1958: Aug., 733-5 
atopic, 1959: Aug., 709-11 
bronchial, 1959: Aug., 709-24 
infection in, 1959: Aug., 709-24 
tissue changes in, 1959: Aug., 712-14 
tissue responses in, infection compli- 
cating, 1959: Aug., 718-20 
clinical, falsely positive skin tests due to, 
1959: Aug., 671, 672 
comments for parents, 1959: Aug., 731-3 
delayed, in agammaglobulinemia, 1960: 
May, 422-3 
drug, 1959: Aug., 678 
extrinsic, 1958: Aug., 733 
food. See Food, allergy. 
history in, importance, 1959: Aug., 664 
insect, 1959: Aug., 917-22 
intrinsic, 1958: Aug., 733 
milk, 1959: Nov., 1082 
cow's, 1959: Aug., 881-900 
prevention, 1959: Aug., 901-15 
skin tests, 1959: Aug., 860 
delayed reactions, 1959: Aug., 678 
evaluation of worth of, 1959: Aug., 
663-81 


falsely negative reactions, 1959: 
Aug., 675-6 
falsely positive reactions, 1959: 
Aug., 670-73 


importance, 1959: Aug., 664-5 
interpretation, 1959: Aug., 670-78 
mistakes and fallacies, 1959: Aug., 
676-8 
intracutaneous 
668-9, 860 
passive transfer test, 1959: Aug., 669 
patch test, 1959: Aug., 678-9 
scratch tests, 1959: Aug., 665-8, 860 
types, 1959: Aug., 665-9 
stress and, 1958: Aug., 732-3 
subclinical, falsely positive skin tests due 
to, 1959: Aug., 672 
symposium on, 1959: Aug., 655-922 
uveitis due to, 1958: Feb., 181 
Allongement croisée in infants, 1960: Aug., 
484 
Aluminum acetate in infectious eczemas, 
1959: Aug., 799 
Amblyopia, 1958: Feb., 156, 157, 232. See 
also Strabismus; Vision, defective; Vi- 
sion, tests. 
due to cataract, 1958: Feb., 170 


test, 1959: Aug., 


7 1031 
Ambulation. See also Locomotion. 
in muscular dystrophy and atrophy, 
1960: Aug., 723 
Ameloblastoma, 1959: May, 374, 375 
Amenorrhea, emotional problems due to, 
1958: Aug., 793 
primary, 1960: Feb., 53-4 
secondary, 1960: Feb., 52-3 
American Hearing Society, 1960: Aug., 756 
Amethopterin, in leukemia, 1959: May, 617 
intrathecal use, 1959: May, 621-3 
in malignant tumors, 1959: Nov., 1211 
Amino acids. See also Nitrogen; Proteins. 
aromatic, excretion of, in pathogenesis 
of schizophrenia, 1958: Aug., 706- 
707 
determination, 1960: May, 349-50 
in urine, 1958: May, 366 


chromatographic analysis, 1958: 
May, 365 

metabolism, abnormalities of, 1960: 
May, 334-6 

renal excretion, physiology of, 1960: 
May, 336-8 


Amino-aciduria, 1960: May, 333-51 
and acidosis, rickets with, 1958: May, 436 
generalized, 1960: May, 334 
in galactosemia, 1960: May, 324 
renal, 1960: May, 338 

generalized, 1960: May, 341-8 

pathologic, 1960: May, 338-48 

specific, 1960: May, 339-41 
rickets with, 1958: May, 434-5 
types, 1960: May, 339 

Amino-butyric-aciduria, 1960: May, 341 

4-Amino-N-methyl pteroylglutamic acid. 
See Amethopiterin. 

Aminophylline, in asthma, 1959: Aug., 688 
in heart failure, 1958: Nov., 1134, 1135 
intoxication, 1960: May, 250 

Ammonia formation in conservation of 
base, 1959: Feb., 22-3 

Ammonium, production, acidification of 
urine due to, 1959: Feb., 71, 72 

Ammonium chloride, in dysmenorrhea, 

1958: Feb., 61 
in heart failure, 1958: Nov., 1135 
Amphetamine, for masturbation, /958: 
Aug., 768 
in behavior disorders, 1958: Aug., 586-8 
toxicity, 1958: Aug., 590; 1960: May, 
246-7 

Amphotericin in candidiasis, 7958: Aug., 
812, 813 

Amyoplasia congenita, 1959: Nov., 1173, 
1174 

Amyotonia congenita, 1960: Aug., 713 

diagnosis, 1960: Aug., 714 
vs. posticteric encephalopathy, 1960: 
Aug., 685 

Analgesia. See Anesthesia. 

Androgen-producing tumors, 1959: May, 
602-604 

Androgens, adrenal, 1960; Feb., 15, 16 
methyltestosterone, in pseudohermaphro- 

ditism, 1958: May, 391 
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Androgens, testosterone, effect on breast 
development, 1958: Feb., 64, 65 
in hermaphroditism, 1958: May, 391 
testosterone propionate, in dysmenor- 
thea, 1960: Feb., 48 
Anemia, Cooley’s. See Thalassemia major. 
due to blood loss, laboratory tests, 1958: 
May, 355-6 
due to deficiency in antipernicious ane- 
mia factors. See Anemia, megaloblas- 
tic. 
due to impaired red cell production, 
laboratory tests, 1958: May, 353-5 
due to infection, laboratory tests, 1958: 
May, 354 
due to renal disease, laboratory tests, 
1958: May, 354, 355 
goat’s milk, 1959: Aug., 874 
hemolytic, familial, congenital, splenec- 
tomy in, 1959: Nov., 999 
of newborn, vs. viral hepatitis, 1960: 
Nov., 999 
hypoferric. See Anemia, iron deficiency. 
in leukemia, treatment, 17959: May, 614— 
15 
in rheumatoid disease, 1960: May, 444 
iron deficiency, laboratory tests, 1958: 
May, 354 
laboratory tests, 1958: May, 353-7 
Mediterranean. See Thalassemia. 
megaloblastic, laboratory tests, 
May, 355 
microcytic, hypochromic, 
tests, 1958: May, 353, 354 
of blood destruction, laboratory tests, 
1958: May, 356-7 
Anencephaly, genetic counselling in, 1958: 
May, 476-7 
Anesthesia, 1959: Nov., 1003-10 
agents, 1959: Nov., 1005-1006 
circulatory function during, 1959: Nov., 
1007 
for surgical repair of omphalocele, 
1959: Nov., 1104-1105 
hypothermia in, 1959: Nov., 1007-1008 
in neonatal surgery, 1959: Nov., 949-50 
in neurosurgery, 1960: Aug., 545 
monitoring in, 1959: Nov., 1008 
preoperative evaluation, 1959: 
1004-1005 
procaine, in renal biopsy, 1960: May, 355 
recovery period, 1959: Nov., 1008-1009 
respiratory function during, 1959: Nov., 
1006-1007 
techniques, 1959: Nov., 1005-1006 
Anesthesiologist, responsibility in neonatal 
surgery, 1959: Nov., 954 
Aneurysm, arterial, congenital, 1960: Aug., 
576-7 
mediastinal, 1959: May, 396-400 
of sinus of Valsalva, treatment, 1959: 
Nov., 1062 
Angiocardiography. See under Cardiovas- 
cular system. 
Angiofibroma, nasopharyngeal, 
1959: May, 371, 372 


1958: 


laboratory 


Nov., 


juvenile, 
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Angiography. See under Brain, roentgenog 
raphy. 
Angioma, arteriovenous, 1960: Aug., 57¢ 
hemangioma, 1959: May, 511-28 
capillary, of umbilicus, 1959: Nov. 
1111 
cervical, 1959: Nov., 1018-19 
in infants, management, 1959: May, 
511-28 
laryngeal, 1959: May, 374 
of liver, 1959: May, 436-7 
of parotid gland, 1959: May, 368, 369 
of tongue, 1959: May, 373 
rectal bleeding due to, 1959: Nov., 
1156, 1158 
treatment, timing of, 1959: Nov., 991 
lymphangioma, 1959: May, 529-41 
cavernous, 1959: May, 387 
in oral cavity, 1959: May, 373 
mediastinal, 1959: May, 387 
treatment, timing of, 1959: Nov., 992 
of soft tissues, 1959: May, 552 
umbilical, 1959: Nov., 1111 
Angioneurotic edema, 1959: Aug., 826-8, 
829-30 
treatment, 1959: Aug., 837, 838 
Anhydrohydroxyprogesterone, in endome- 
trial hyperplasia, 1958: Feb., 58 
in hermaphroditism, 1958: May, 391 
in pseudohermaphroditism, 1958: May, 
391 
Animal danders, atopic dermatitis due to, 
1959: Aug., 814 
immunization for, 1959: Aug., 704- 
705 
Ankle. See also Foot. 
sprain, 1960: Feb., 166 
Anomalies. See Abnormalities. 
Anorexia. See under Appetite, disorders. 
Anoxia. See Oxygen, deficiency. 
Antibiotics. See also specific drugs. 
bacterial susceptibility to, in meningitis, 
1960: Aug., 614 
effects, given to mother prenatally, 1958: 
May, 275 
in neonatal surgery, 1959: Nov., 948 
in heart failure, 1958: Nov., 1138 
in meningitis, 1960: Aug., 617 
microbiologic aspects, 1960: Aug., 
613-18 
in neonatal infections, 1958: May, 297-8 
in resistance to infection, 1960: Nov., 818 
in staphylococcal infections, 1960: Nov., 
835 
postoperative use, 1959: Nov., 952 
Antibodies. See also Antigens. 
level at birth, 1960: Nov., 804, 805 
macroglobulin, 1960: May, 272-4 
natural, 1960: May, 284 
passively transferred, effect on immune 
response to diphtheria toxoid, 1960: 
May, 288 
placental transmission, 1958: May, 291; 
1960: May, 288, Nov., 805, 806 
poliovirus, 1960: Nov., 949 
responses, in newborn, 1960: Nov., 807 
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Antibodies, skin-sensitizing, 1960: May, 
277 
specific accelerated reactiveness, 1960: 
Nov., 808 
Antidiuretic hormone, in renal regulation of 
body fluids, 1959: Feb., 74 
in water conservation, 1959: Feb., 60, 
61, 62 
Antigen-antibody reaction, 1960: May, 270 
Antigenicity, adjuvant effects, 1960: May, 
280-81 
factors affecting, 1960: May, 279-82 
Antigens, 1960: May, 270. See also Anti- 
bodies. 
amount of, antigenicity and, 1960: May, 
280 
chemical nature of, antigenicity and, 
1960: May, 280 
immune response to, in agammaglobuline- 
mia, 1960: May, 408 
immunologic response to, in agamma- 
globulinemia, 1960: May, 409 
imperfect, falsely negative skin tests due 
to, 1959: Aug., 676 
multiple, in single injection, 1960: May, 
281-2 
size of, antigenicity and, 1960: May, 279 
state of, antigenicity and, 1960: May, 280 
virus, response to, in agammaglobuline- 
mia, 1960: May, 408-10 
Antihistaminic drugs. See also Histamine; 
and specific agents. 
in bronchial allergic disease, 
Aug., 721 
Antimetabolites in leukemia, 1959: May, 
617, 620-23 
Antimicrobial agents. See Antibiotics. 
Antistreptolysin O titer, in rheumatic fever, 
1960: Nov., 854 
in rheumatoid disease, 1960: May, 
445 
Antitoxin reaction to diphtheria toxoid, 
1960: May, 284 
Anuria. See Urine, suppression. 
Anus. See also Rectum. 
fissure, 1959: Nov., 1159, 1160 
imperforate, 1959: Nov., 1150-51 
Anxiety. See also Stress. 
due to school, 1960: Feb., 195 
eating problems due to, 1958: Aug., 603, 
604 
in adolescents, 1960: Feb., 80, 134, 135 
in behavioral syndrome with brain dam- 
age, 1958: Aug., 694-6 
in mental retardation, 1960: Feb., 155 
school failure due to, 1960: Feb., 121 
separation, 1958: Aug., 648 
in ulcerative colitis, 1960: Feb., 205 
sources, in adolescents, 1958: Aug., 777- 
8 


1959: 


Aorta, aneurysm, 1959: May, 396 
coarctation. See Aorta, stricture. 
dextroposition, cine-angiocardiograms 

in, 1958: Nov., 973-4 
stricture, 1958: Nov., 984-7 
electrocardiogram in, 1958: Nov., 885 
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Aorta, stricture, in newborn, 1958: Nov., 
1093 


treatment, 1958: Nov., 1096 
treatment, 1959: Nov., 1056 
Aortic arch, anomalies, 1959: Nov., 1029 
atresia, 1958: Nov., 1040-43 
double, 1959: May, 400 
hypoplasia, 1958: Nov., 1043-53 
Aortic-pulmonary window, cine-angiocar- 
diograms in, 1958: Nov., 959-61 
treatment, 1959: Nov., 1061-2 
Aortic valve, atresia, 1958: Nov., 1032-5 
stenosis, athletics and, 1960: Feb., 179 
congenital, 1958: Nov., 987-8 
electrocardiogram in, 1958: Nov., 


treatment, 1959: Nov., 1060-61 
Aorto-pulmonary septal defect, diagnosis, 
1958: Nov., 998 
APC virus. See Adenovirus, under Viruses. 
Apgar rating of newborn, 1958: May, 265 
Aphasia, auditory, in posticteric encepha- 
lopathy, 1960: Aug., 670, 671 
Appearance, physical, mental retardation 
and, 1960: Feb., 153 
Appendectomy, electrolyte solutions after, 
1959: Feb., 161 
Appendicitis, acute, 1959: Nov., 1078, 1079 
Appendix, ruptured, vs. peritonitis, 1958: 
Feb., 98, 99 
tumors, 1959: May, 420 
Appetite, disorders, anorexia, 1958: Aug., 
596, 793 
treatment, 1958: Aug., 607 ff. 
anorexia nervosa, 1958: Aug., 566, 604 
Apt test for fetal hemoglobin, 1959: Nov., 
1153 
Arachnodactyly, 1960: Aug., 722 
Aramine Bitartrate. See Metaraminol bi- 
tartrate. 
ARD. See Respiratory disease, acute. 
ARD virus. See Adenovirus, under Viruses. 
Argininosuccinic aciduria, 1960: May, 335- 
6, Aug., 643 
Aristocort. See Triamcinolone. 
Arms. See also Elbow; Extremities; Fore- 
arm; Hand; Radius; etc. 
upper, musculoskeletal lesions, 
Nov., 1190-93 
Arning’s tincture in intertrigo, 1959: Aug., 
795 
Arnold-Chiari malformation, 1960: Aug., 
567-8 
Arrhenoblastoma, 1959: May, 499, 603 
Arrhythmia. See also Heart, block; Heart, 
rate. 
in cardiac catheterization, 1958: Nov., 
939-40 
in newborn, 1958: Nov., 1094-5 
Arteries. See also Aneurysm; Aorta; Blood, 
pressure; Blood vessels; Ductus arteri- 
osus; Embolism; Veins; etc. 
aneurysm, congenital, 1960: Aug., 576-7 
cannulation, in cardiac catheterization, 
1958: Nov., 911-12 
carotid, thrombosis of, 1960: Aug., 576-7 


1959: 
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Arteries, coronary, calcification of, 1958: 
Nov., 1079-80 
diagnosis, 1958: Nov., 1059, 1060 
disease of, in adult life, relation of 
athletics in adolescence to, 1960: 
Feb., 176-7 
left, anomalous, 
1072-6 
hypertrophy, medial, in pulmonary hy- 
pertension, 1958: May, 346 
pulmonary, aneurysm of, 1959: May, 
398, 400 
arising from left coronary artery. See 
Arteries, coronary, left, anomalous. 
Arteritis. See also Endarteritis. 
necrotizing, in pulmonary hypertension, 
1958: May, 347, 348 
Arthralgia in rheumatoid disease, 
May, 440 
Arthritis, rheumatoid. See also Rheuma- 
toid disease, juvenile. 
in agammaglobulinemia, 1960: May, 
418 ff. 
juvenile, uveitis due to, 1958: Feb., 
179-80 
Arthritis and Rheumatism Foundation, 
1960: Aug., 756 
Arthrogryposis. See under Muscles, ab- 
normalities. 
Arthrokatadysis, 1959: Nov., 1184 
Arthus reaction, 1959: Aug., 711 
Ascites. See also Liver, cirrhosis. 
cirrhosis with, 1958: May, 407 
Aseptic meningitis. See Meningitis, aseptic. 
ASO. See Antistreptolysin O. 
Aspiration, postoperative, 1959: Nov., 952 
Aspirin. See Acetylsalicylic acid. 
Asthenia, emotional. See Cataplexy. 
Asthma, 1/959: Aug., 683-91. See also 
Allergy. 
allergy and, 1958: Aug., 733-5 
asthmatic attack, treatment, 1959: Aug., 
687-8 
behavior problems in, 1958: Aug., 738- 
43 


1958: Nov., 1060, 


1960: 


bronchial, 1959: Aug., 713 
continuity symptoms, 1959: Aug., 735-7 
emotion and, 1959: Aug., 657-9 
environmental control, 1959: Aug., 737- 
42 
hyposensitizing (immunizing) 
tions in, 1959: Aug., 693-708 
immunization, 1959: Aug., 693-708 
in infancy, 1959: Aug., 683-91 
inheritance, 1958: Aug., 735 
intrinsic, 1959: Aug., 720 
of skin, 1959: Aug., 806 
parental orientation, 1959: Aug., 731-3 
physiology, 1958: Aug., 733-5 
prognosis, 1959: Aug., 686-7, 725-9 
psychologic aspects, 1958: Aug., 731-47 
steroids in, 1959: Aug., 750-51, 762 
treatment, 1958: Aug., 743-6 
general, 1959: Aug., 731-43 
injections, 1959: Aug., 689, 690 
institutional, 1959: Aug., 755-73 


inocula- 
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/ 
Asthma, treatment, management of asth- 
matic infant, 1959: Aug., 688-90 
termination of, 1959: Aug., 706 
Astrocytoma, 1959: May, 354 
Atarax. See Hydroxyzine. 
Athetosis in posticteric encephalopathy, 
1960: Aug., 666-7 
Athletics. See also Exercise. 
adolescent and, 1960: Feb., 165-84 
cardiac aspects, 1960: Feb., 173-84 
orthopedic aspects, 1960: Feb., 165-72 
relation to coronary disease in adult 
life, 1960: Feb., 176-7 
with abnormal heart, 1960: Feb., 178- 
80 
cardiac damage from, 1960: Feb., 177 
competition in, 1960: Feb., 174 
energy output, 1960: Feb., 174 
training in, 1960: Feb., 174, 175, 176 
trauma in, 1960: Feb., 165-8 
Atopic disease. See Allergy. 
Atrioventricular. See under Heart. 
Atrophy, muscular. See also Dystrophy, 
muscular. 
peroneal, 1960: Aug., 713-14 
progressive, 1960: Aug., 711-19, 722- 


7 
and dystrophy, 1960: Aug., 703-32 
enzyme determinations in, 1960: 
Aug., 539 
Atropine, in amblyopia, 1958: Feb., 232 
in chemical burns of eyes, 1958: Feb., 


223 
Auscultation, in abdominal pain, 1959: 
Nov., 1076 
of heart, 1958: Nov., 839-70. See also 
Heart. 


Authoritarianism vs. authority, 1960: Feb., 
9 


Authority, adolescents’ need for, 1960: 
Feb., 1 
need for, in physician-patient relation- 
ship, 1960: Feb., 6 
vs. authoritarianism, 1960: Feb., 9 
Autism, infantile, early, 1958: May, 495-6, 
Aug., 701, 711-30 
vs. mental retardation, 1958: Aug., 
670 
Axilla, cystic hygroma, 1959: May, 530-35 
glands, palpable, 1958: Feb., 68 
Azacyclonol in behavior disorders, 1958: 
Aug., 582 
Azotemia in renal failure, 1959: Feb., 135 


BACITRACIN, in meningitis, 1960: Aug., 619 
in osteomyelitis, 1960: Nov., 831 
in staphylococcal infections, 1960: Nov., 
836 
in staphylococcal 
Nov., 1053 
Back. See also Spine. 
round, adolescent, 1960: Feb., 170 
Bacteremia. See also Septicemia. 
in newborn, diagnosis, 1958: May, 293 


pneumonia, 1959: 
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Bacteria. See also Viruses; and specific 
names. 
endotoxins, reactions to, in agamma- 
globulinemia, 1960: May, 414-16 
infections. See Infection, bacterial. 
interaction with viruses, 1960: Nov., 818- 
19 
peritonitis due to, 1959: Nov., 967-8 
susceptibility to antibiotics, in meningitis, 
1960: Aug., 614 
Bacterial vaccine, 1959: Aug., 705-706 
Bactericidins, concentration in agamma- 
globulinemia, 1960: May, 416-17 
Baker’s cyst of knee, 1959: Nov., 1176 
BAL. See Dimercaprol. 
Balance, developmental appraisal, in in- 
fants, 1960: Aug., 498 
Banti’s syndrome vs. viral hepatitis, /960: 
Nov., 998 
Barbiturates. See also Phenobarbital. 
intoxication, 1960: May, 242-5 
Bartholin’s glands in immaturity, 
Feb., 10-11 
Basal metabolism. See Metabolism, basal. 
Base, conservation of, 1959: Feb., 23-4 
by ammonia formation, 1959: Feb., 
22-3 
Batten-Mayou’s disease, macular degenera- 
tion due to, 1/958: Feb., 199, 200 
BCG vaccination, tuberculin reaction after, 
1960: May, 271 
Bed rest, in cardiac failure, 1959: Feb., 253 
undesirable effects, 1960: Feb., 183 
Bedroom dust control in asthma, /959: 
Aug., 738-40 
Bedside laboratory techniques, 1959: Feb., 
317-20 
Behavior. See also Personality. 
adolescent, 1960: Feb., 132 
characteristics, in mental 
1960: Feb., 153-7 
communicative, evaluation of, 
Aug., 734-45 
destructive, 1958: Aug., 569-70 
deviant, in adolescent girls, 1958: Aug., 
796-7 
disorders, drug therapy, 1958: Aug., 573- 
94 


1958: 


retardation, 


1960: 


symposium on, 1958: Aug., 559-801 


treatment, general principles, 1/958: 
Aug., 570-72 
office management, /958: Aug., 561- 
72 


egocentric, in adolescents, 1960: Feb., 72 
expressive, assessment of, 1960: Aug., 
734-8 
feeding, in infants, neurologic examina- 
tion of, 1960: Aug., 481 
imitative, developmental appraisal, 1960: 
Aug., 499 
problems, in adolescence, 1958: Aug., 
775-87. See also Adolescence. 
in asthma, 1958: Aug., 738-43 
in obesity, 1958: Aug., 613-27 
rebellious, 1958: Aug., 569 
in adolescence, 1960: Feb., 102 
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Behavior, sadistic, 1958: Aug., 569-70 
sexual, in mental retardation, 1960: Feb., 
155 
social, 1960: Feb., 132 
Behavioral syndrome with brain damage, 
1958: Aug., 687-98 
kinetic pattern, general, 1958: 
Aug., 688-90 
motor patterns, new, delay in ac- 
quisition of, 1958: Aug., 


691-2 
primitive, retention of, 1958: 
Aug., 690-91 
motor performance, 1958: Aug., 
688-92 
muscle tone changes, 1958: Aug., 
692 


perception in, 1958: Aug., 692-4 
Bemegride in barbiturate intoxication, 1960: 
May, 244, 245 
Benactyzine, toxicity, 1/958: Aug., 589 
Benadryl. See Diphenhydramine. 
Bentonite and tar paste in atopic derma- 
titis, 1959: Aug., 778 
Benzathine penicillin, for prevention of 
rheumatic fever recurrences, 1958: 
Nov., 1157; 1960: Nov., 863 
for prevention of streptococcal infec- 
tions, 1960: Nov., 864 
in streptococcal infections; 1960: Nov., 
859 
Benzedrine. See Amphetamine. 
Bicarbonate. See Sodium bicarbonate. 
Bicarbonate-carbonic acid system in main- 
tenance of pH, 1959: Feb., 21-2 
Bicillin. See Benzathine penicillin. 
Bielschowsky-Jansky disease, 1960: Aug., 
656 
Bile ducts. See also Biliary tract; Liver. 
atresia, vs. viral hepatitis, 1960: Nov., 
998 
malformations, 1959: Nov., 1082 
obstruction. See also Jaundice, ob- 


structive. 
differential diagnosis, 1959: Nov., 
1065 
Bile syndrome, inspissated, 1959: Nov., 
1064 


Biliary tract. See also Bile ducts; Liver. 
atresia, liver function test, 1958: May, 


364 
treatment, timing of, 1959: Nov., 
1000-1001 


Bilirubin, 1960: May, 385 
conjugates, nonglucuronyl, 1960: May, 
conjugation, 1960: May, 384-5 
glucuronide, 1960: May, 384—5 
in kernicterus, 1960: May, 386, 387 

Biochemical events at adolescence, 1960: 
Feb., 15-31 

Biologic factors in mental 
1960: Feb., 151-3 

Biopsy. See under specific organ or region. 

Birth injury, enzyme determinations in, 
1960: Aug., 534 


retardation, 
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Bites, insect, allergic reactions to, 1959: Blood, in idiopathic pulmonary hyperten- 


Aug., 919-21 
urticaria due to, 1959: Aug., 832-4 
vs. streptococcal infection, 1960: Nov., 
850 
Bladder. See also Urinary tract. 
exstrophy, 1959: Nov., 1108 
treatment, timing of, 1959: Nov., 998 
tumors, 1959: May, 504-507 
Bleeding. See Hemorrhage. 
Blindness, special services for, 1960: Aug., 
753 
Blister, fever. See Herpes simplex. 
Blood. See also Anemia; Hemoglobin; Leu- 
kemia; etc. 
acetone level, bedside test for, 1959: 
Feb., 319 
acute phase reactions in agammaglobu- 
linemia, 1960: May, 416-17 
bilirubin test, serum, in jaundice, 1959: 
Nov., 1068 
calcium, hypercalcemia, idiopathic, vs. 
hyperparathyroidism, 1959: May, 
591 
hypocalcemia, convulsions due to, 
1960: Aug., 591-2 
in renal failure, 1959: Feb., 136 
capillary, blood-drawing technique, 1959: 
Feb., 325-7 
carbon dioxide-combining power, 1959: 
Feb., 19 
cells. See also Erythrocytes; Leukocytes. 
count, in ECHO virus infections, 1960: 
Nov., 937 
immune substances, 1960: Nov., 820- 
21 
white, in rheumatoid disease, 1960: 
May, 444 
chemical determinations in newborn, 
limitations, 1959: Feb., 183-4 
chemical patterns in newborn, 1959: Feb., 
182-3 
chemistry, 1958: May, 367-8 
circulation. See also Arteries; Cardio- 
vascular system; Veins; etc. 
in cardiac catheterization, 1958: Nov., 
925-6 
coagulation, laboratory tests, 1958: May, 


destruction, anemia of, laboratory tests, 
1958: May, 356-7 
disorders. See also specific dyscrasias, 
as Anemia; Leukemia; etc. 
abdominal pain due to, 1959: Nov., 
1083, 1084 
laboratory tests, 1958: May, 359 
flow. See Blood, circulation. 
glucose. See Blood, sugar. 
groups, and isoagglutinin titers in agam- 
maglobulinemia, 1960: May, 403 
Rh factor, incompatibility, prevention 
of erythroblastosis due to, 1958: 
May, 275-6 
immunology, 1958: May, 367-8 
in galactosemia, 1960: May, 324-5 


sion, 1958: May, 341-2 
loss. See Hemorrhage. 
oxygen, in cardiac catheterization, 1958: 
Nov., 920-24 
phosphatase, hypophosphatasia, 1958: 
May, 438; 1960: May, 336 
vs. milk allergy, 1959: Aug., 885 
plasma, alkaline phosphatase, 1960: Feb.., 
21 


chemical studies in newborn, 1959: 
Feb., 182 
in adrenocortical failure, 1959: Feb., 
214 
17-ketosteroids in, 1960: Feb., 20 
protein, increase in, solutions for, 
1959: Feb., 309-10 
substitutes, 1959: Feb., 310 
potassium, hyperkalemia, in renal fail- 
ure, 1959: Feb., 135 
hypopotassemia, physical signs, 1959: 
Feb., 103 
pressure, high, 1958: May, 408, 409 
in congestive cardiac failure, 1959: 
Feb., 243 
low, during cardiac catheterization, 
1958: Nov., 940 
measurements, in cardiac catheteriza- 
tion, 1958: Nov., 930-34 
proteins, ceruloplasmin, deficiency, in 
Wilson’s disease, 1960: Aug., 640 
hypoproteinemia, idiopathic, 1958: 
May, 407, 408 
serologic studies, in ECHO virus infec- 
tions, 1960: Nov., 938 
serologic tests, for herpes simplex in- 
fection, 1960: Nov., 897 
serum, albumin, in nephrotic syndrome, 
1959: Feb., 130 
bicarbonate, measurement, 1959: Feb., 
19 
chemistry, 1958: May, 367-8 
complement concentration in agam- 
maglobulinemia, 1960: May, 416-17 
enzymes, 1958: May, 367-8 
immune substances, 1960: Nov., 820- 
21 
immunology, 1958: May, 367-8 
inorganic phosphorus in, 1960: Feb., 
20 


potassium level, bedside test for, 1959: 
Feb., 317, 318 
proteins, in agammaglobulinemia, 
1960: May, 402, 403 
in maintenance of pH, 1959: Feb., 
in rheumatoid disease, 1960: May, 
445 
tests, in rheumatoid disease, 1960: 
May, 445-6 
shunts, in cardiac catheterization, ]958: 
Nov., 925-6, 927-9 
sodium, hyponatremia, 1959: Feb., 91 
convulsions due to, 1960: Aug., 590 
in renal failure, 1959: Feb., 135 
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Blood, sodium, hyponatremia, water intoxi- 
cation with, 1959: Feb., 85 
sugar, 1958: May, 367. See also Diabetes 
mellitus. 
hypoglycemia, convulsions due to, 
1960: Aug., 592 
tests, laboratory, 1958: May, 353-8 
transfusion, in anemia of acute leukemia, 
1959: May, 615 
in diarrhea in newborn, 1959: Feb., 
190 
in drug intoxications, 1960: May, 252 
in renal failure, 1959: Feb., 133 
in surgery, 1959: Nov., 989 
venous, blood-drawing technique, 1959: 
Feb., 322-5 
volume. See also Heart, output. 
central, in cardiac catheterization, 


1958: Nov., 929 
increase in, solutions for, 1959: Feb., 
309-10 
maintenance by intravenous cutdown, 
in neonatal surgery, 1959: Nov., 949 
Blood-drawing techniques, 1959: Feb., 321- 
8 


Blood vessels. See also Aorta; Arteries; 
Cardiovascular system; Veins; etc. 
great, congenital anomalies, 1959: 
May, 400 
Body, chemical constituents, 1959: Feb., 9 
constitution, factor in constipation, 1958: 
Aug., 750 
content, dietary intake and growth re- 
quirements correlated with, 1/959: Feb., 
9 


fluids. See under Fluids. 
image, environment and, 1960: Feb., 86 
mechanisms for maintenance of pH, 
1959: Feb., 20-24 
posture, neurologic examination, in in- 
fants, 1960: Aug., 477-8 
stature, decreased, with primary ovarian 
insufficiency. See Gonads, dysgenesis. 
water, total, and normal electrolyte com- 
position, 1959: Feb., 5-18 
Boeck’s sarcoidosis. See under Sarcoidosis. 
Boils. See Furunculosis. 
Bones. See also Cranium; Orthopedic; 
Ribs; Spine; and specific bones. 
abnormalities, 1960: Feb., 168-70 
hyperostosis, cortical, infantile, 
Nov., 1015 
lesions, reactive, vs. tumor, 1959: May, 
569 
marrow, abnormalities of, in agamma- 
globulinemia, 1960: May, 411 
in agammaglobulinemia, 1960: May, 
404 
plasmacyte content, in agammaglobu- 
linemia, 1960: May, 413 
neoplasm, benign, vs. bone tumor, 1959: 
May, 569 
tumors, 1959: May, 557-71, Nov., 1204— 
1206 
radiologic features, 1959: Nov., 1205— 
1206 


1959: 
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Bones, undergrowth, vs. sensory loss, 1960: 
Aug., 761 
Bornholm disease. See Myalgia, epidemic. 
Boston exanthem, /958: May, 308 ~ 
Bowels. See Intestines. 
Bowlegs, 1959: Nov., 1171, 1172 
Braces in muscular atrophy and dystrophy, 
1960: Aug., 724 
Brachial palsy, 1959: Nov., 1190, 1191 
Brain. See also Cerebellum; Cranium; 
Head; Lenticular nucleus; Meninges; 
Nervous system; etc. 
abnormalities, anencephaly, _— genetic 
counselling in, 1958: May, 476-7 
Arnold-Chiari malformation, 1960: 
Aug., 567-8 
abscess, 1960: Aug., 569-72 
angiography, in tumors of central nerv- 
ous system, 1959: May, 352 
cerebrum, disease, reading disabilities 
due to, 1958: May, 515 
dominance, reading disabilities due to, 
1958: May, 516-17 
damage, diffuse, vs. schizophrenia, 1958: 
May, 505, 506 
with behavioral syndrome, 1958: Aug., 
687-98. See also Behavioral syn- 
drome. 
diseases. See also Encephalitis. 
hypertensive, convulsions due to, 1960: 
Aug., 594 
posticteric, 1960: Aug., 665-87 
edema, in barbiturate intoxication, 1960: 
May, 244 
electroencephalography, in brain tumor, 
1960: Aug., 694 
in ECHO virus infections, 1960: Nov., 
937 
in infantile spasms, 1960: May, 374, 
375 
in posticteric encephalopathy, 1960: 
Aug., 680-81 
in tumors of central nervous system, 
1959: May, 349-50 
fetal, encephalography, 1958: May, 271 
injury, manifestations, in mental retarda- 
tion, 1960: Feb., 156-7 
pneumoencephalography, in brain tumor, 
1960: Aug., 694 
in neurosurgery, 1960: Aug., 544 
in tumors of central nervous system, 
1959: May, 351 
roentgenography, angiography, in brain 
tumor, 1960: Aug., 694 
in neurosurgery, 1960: Aug., 544 
surgery, lobotomy, in_ schizophrenia, 
1958: May, 508 
tumors, 1/960: Aug., 689-98 
glioma, enzyme determinations in, 
1960: Aug., 531-2 
Brain stem, glioma of, 1/959: May, 355 
Branchiogenic anomalies, treatment, tim- 
ing of, 1959: Nov., 994 
Branchiogenic cyst, 1959: Nov., 1012-13 
Branchiogenic sinus, 1959: Nov., 1012- 
13 
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Breast, abscess, 1958: Feb., 70 
staphylococcal, in newborn, treatment, 
1960: Nov., 833-4 
anatomy, 1958: Feb., 64-5 
anomalies, 1958: Feb., 65-70 
development, failure of, 1958: Feb., 66 
engorgement, 1958: Feb., 69, 70 
fibrosis, subareolar, 1958: Feb., 67, 68 
hypertrophy, adolescent's concern about, 
1960: Feb., 193 
in adolescence, 1958: Feb., 68, 69 
precocious, 1958: Feb., 65, 81-2 
unilateral, idiopathic, 1959: May, 553 
immature, 1958: Feb., 63-70 
injury, 1958: Feb., 70 
lesions, 1960: Feb., 55 
lumps in, 1958: Feb., 67 
nipples, discharges from, 1958: Feb., 68 
pain in, 1958: Feb., 65 
pendulous, 1958: Feb., 67 
physiology, 1958: Feb., 64-5 
pigeon, 1959: Nov., 1189 
supernumerary, 1958: Feb., 69 
tenderness of, 1958: Feb., 65 
Breath-holding spells, 1960: Aug., 599 
Breathing. See Respiration. 
Brenner tumors, 1959: May, 500 
Brill’s disease, 1960: Nov., 1008 
Bronchi, cyst, 1959: Nov., 1028 
Bronchial allergic disease, infection in, 
1959: Aug., 709-24 
Bronchiectasis. See also Lungs, cysts. 
treatment, timing of, 1959: Nov., 1001 
Bronchitis, 1959: Aug., 714 
allergic. See Allergy, bronchial. 
asthmatic. See Allergy, bronchial. 
due to parainfluenza virus, 1960: Nov., 
973, 974-5 
Bronchogenic cyst, 1959: May, 407-408 
Bronchopneumonia. See also Pneumonia. 
due to parainfluenza virus, 1960: Nov., 
973, 975-6 
Brucellosis, uveitis due to, 1958: Feb., 180 
Bruise. See Contusion. 
Buffers in maintenance of pH, /959: Feb., 
20-22 
Burns, 1959: Feb., 169-77 
ocular, 1958: Feb., 222-3. See also under 
Eyes. 
surface, treatment of, 1960: Nov., 828-9 
trauma and shock, fluid therapy in, 1959: 
Feb., 169-79 
Burow’s solution. See Aluminum acetate. 
Busulfan in granulocytic leukemia, 1/959: 
May, 629 
Butabarbital sodium in 
1960: Feb., 47 
Butisol sodium. See Butabarbital sodium. 


dysmenorrhea, 


CA virus. See Viruses, myxovirus para- 
influenzae. 

Calcaneus foot, 1959: Nov., 1166, 1167 

Calciferol. See Vitamin D. 
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Calcification of coronary arteries. See un- 
der Arteries, coronary. 
Calcium, body content, 1959: Feb., 9, 14-15 
depletion, due to defective handling o! 
ions by renal tubules, 1958: May, 438 
intake, correlated with body content and 
growth requirements, 1/959: Feb., 9 
requirements, 1959: Feb., 38 
in adolescence, 1960: Feb., 38-40 
therapy, in infant diarrhea, 1959: Feb., 
204 


Calcium chloride in hypertonic dehydra 
tion, 1959: Feb., 207 
Calcium gluconate, in hypernatremic de 
hydration, 1959: Feb., 199 
in hypertonic dehydration, 1959: Feb., 
206, 207 
in renal failure, 1959: Feb., 133, 135, 
136 
Calcium lactate, in hypertonic dehydration, 
1959: Feb., 207 
in osteodystrophy due to renal insuffi- 
ciency, 1958: May, 427 
Calculi. See also under Bladder; Kidneys; 


etc. 
cystine, 1960: May, 340 
Calories, expenditure, 1959: Feb., 33 
requirements, daily, in newborn, /959: 
Feb., 185 
in adolescence, 1960: Feb., 36-7 
solutions for provision of, 1959: Feb., 
307-308 
Calvé-Perthes-Legg disease. See Osteochon- 
dritis of femoral capital epiphysis. 
Calvé’s disease, 1959: Nov., 1186 
Cancer. See also Sarcoma; Tumors; and 
under specific organs and regions. 
as indication for operation in ulcerative 
colitis, 1960: Feb., 200 
chorionic, 1959: May, 600-601 
mucoepidermoid, 1959: May, 368 
treatment, 1959: Nov., 1209 
Candidiasis, 1958: Aug., 803-15 
cutaneous, 1958: Aug., 806 
latent, 1958: Aug., 805 
neonatal, 1958: Aug., 803-15 
correlation with maternal candidiasis, 
1958: Aug., 810 
oral, in newborn, diagnosis, 1958: May, 
vaginal, as source of neonatal candidiasis, 
1958: Aug., 809 
Cannulation, venous, 1959: Feb., 313-14 
Capillary blood-drawing technique, 1959: 
Feb., 325-7 
Captodiamine in behavior disorders, 1958: 
Aug., 585 
Carbohydrates. See also Dextrose; Glucose; 
Sucrose; etc. 
absorption, in malabsorption syndrome, 
1958: May, 363-4 
in renal failure, 1959: Feb., 135 
metabolism, disorders of, 1960: Aug., 
644-53 
disturbance in, in salicylate intoxica- 
tion, 1959: Feb., 284-5 
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Carbon dioxide, content, 1959: Feb., 19 
partial pressure, 1959: Feb., 19 
alveolar, 1959: Feb., 282 
arterial, 1959: Feb., 282 
tension, 1959: Feb., 19 
total, 1959: Feb., 19 
Carbon dioxide-combining power. See un- 
der Blood. 
Carbonate content of body, 1959: Feb., 9, 
16 
Carbonic acid in maintenance of pH, 1959: 
Feb., 22 
Carcinoma, 1959: Nov., 1207-1209 
Cardiac. See also Heart. 
index, 1958: Nov., 926 
Cardiology. See also Cardiovascular; Heart. 
symposium on, 1958: Nov., 835-1159 
Cardiomegaly. See Heart, hypertrophy. 
Cardiorespiratory symptoms in posticteric 
encephalopathy, 1960: Aug., 676-7 
Cardiospasm. See under Stomach. 
Cardiovascular respiratory fitness, oxygen 
utilization and, 1960: Feb., 175 
Cardiovascular system. See also Arteries; 
Blood vessels; Heart; Veins. 
angiocardiography, 1958: May, 343 
cine-angiocardiography, 1958: Nov., 
945-79 
in Fallot’s tetralogy, 
1003 
selective, 1958: Nov., 929-30 
collapse, in barbiturate intoxication, 
1960: May, 243, 244 
in infections, 1959: Feb., 152 
function during anesthesia, 1959: Nov., 
1007 
Cardol in Rhus dermatitis, 
1959: Aug., 849 
Carey Coombs murmur, 1958: Nov., 865 
Carotid artery thrombosis, internal, 1960: 
Aug., 576-7 
Carotid body tumor, 1959: Nov., 1019 
Carrier states, staphylococcal, treatment 
of, 1960: Nov., 838-40 
Casts, adolescent’s reaction to, 1960: Feb., 
91, 92 
Catabolism, tissue, 
1959: Feb., 92 
Cataplexy, 1958: Aug., 642 
Cataract, congenital, 1958: Feb., 169-72 
lamellar, 1958: Feb., 170 
pyramidal, 1958: Feb., 170 
traumatic, 1958: Feb., 215-16 
Catheterization, cardiac, 1958: Nov., 907- 
43. See also under Heart. 
Cauterization, iodine, in corneal abrasion, 
1958: Feb., 211 
CB 1348. See Chlorambucil. 
CCA virus, 1960: May, 307—308 
Cells. See also Blood, cells. 
changes, extracellular, in acidosis and 
alkalosis, 1959: Feb., 25 
defense mechanisms of fetus, 1958: May, 
274 
in immunologic response, 
270-72 


1958: Nov., 


prophylaxis, 


in potassium deficits, 


1960: May, 
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Cells, membranes, metabolic transfer across, 
1959: Feb., 150-51 
skin-sensitizing products, 
277-8 
Celomic cyst. See Pericardium, cyst. 
Cereals in phenylketonuria, 1960: Aug., 635 
Cerebellum, medulloblastoma, 1959: May, 
354 
Cerebral palsy. See Paralysis, cerebral. 
Cerebrospinal fluid. See also Spinal punc- 
ture. 
circulation, 1959: Nov., 1227-8 
discharge, in craniocerebral trauma, 
1960: Aug., 548 
in ECHO virus infections, 1960: Nov., 
933 
in poliomyelitis, 1960: Nov., 953 
Cerebrum. See under Brain. 
Ceruloplasmin, deficiency, in Wilson’s dis- 
ease, 1960: Aug., 640 
in pathogenesis of schizophrenia, 1958: 
Aug., 706 
Cervix uteri. See Uterus, cervix. 
Change, adolescent’s capacity for, 1960: 
Feb., 195 
Charcot-Marie-Tooth disease, 1960: Aug., 
713-14 
Chemical constituents of body, 1959: Feb., 
9 


1960: May, 


Chemodectoma, 1959: May, 372 
Chemotherapy. See also specific thera- 
peutic agents. 
in brain tumor, 1960: Aug., 695 
in leukemia, 1959: May, 616-24 
in malignant tumors, 1959: Nov., 1211 
Chest. See Thorax. 
Chickenpox, 1960: Nov., 881, 882-93 
clinical manifestations, 1960: Nov., 882- 
4 


complications, 1960: Nov., 884-7 
diagnosis, 1960: Nov., 887-9 
differential diagnosis, 1960: Nov., 889- 
92 
pathogenesis, 1960: Nov., 882 
treatment, 1960: Nov., 892-3 
vs. eczema herpeticum, 1960: Nov., 898 
Chimpanzee coryza agent. See CCA virus. 
Chlorambucil, in Hodgkin's disease, 1959: 
May, 631, 634 
in malignant tumors, 1959: Nov., 1211 
Chloramphenicol, in meningitis, 1960: Aug., 
617, 619 
in pneumonia in newborn, 1958: May, 
294, 295 
in staphylococcal infections, 1960: Nov., 
836 
in newborn, 1960: Nov., 833 
in staphylococcal pneumonia, 
Nov., 1053 
in tick typhus, 1960: Nov., 1007 
intoxication, 1960: May, 250-51 
Chlorcyclizine hydrochloride, in angioneu- 
rotic edema, 1959: Aug., 838 
in urticaria, 1959: Aug., 838 
Chlorides. See also Calcium chloride; Po- 
tassium chloride; Sodium chioride; etc. 


1959: 
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Chlorides, in body, 1959: Feb., 9, 12-13 
in fluid therapy, postoperative, 1959: 
Feb., 161 
preoperative, 1959: Feb., 158 
in newborn, 1959: Feb., 159 
in gastric juice in ileostomy patients, 
1959: Feb., 162 
in malabsorption syndrome, 1958: May, 
362-3 
in salicylate poisoning, 1959: Feb., 293 
in sweat in cystic fibrosis of pancreas, 
1959: Feb., 222 
requirements, in diarrhea with dehydra- 
tion, 1959: Feb., 39 
in parenteral fluids, 1959: Feb., 32, 33 
sweat, screening tests, 1959: Feb., 230-31 
tubular transport, 1959: Feb., 50, 51 

Chloromycetin. See Chloramphenicol. 

Chlorothiazide in congestive cardiac failure, 
1958: Nov., 1135-6; 1959: Feb., 251, 252 

Chlorpheniramine, in angioneurotic edema, 

1959: Aug., 838 

in urticaria, 1959: Aug., 838 

Chlorpromazine, in amphetamine intoxica- 

tion, 1960: May, 247 

in behavior disorders, 1958: Aug., 575-8 

in cardiac catheterization, 1958: Nov., 
908 

toxicity, 1958: Aug., 589; 1960: May, 
259 

Chlortetracycline in 
Nov., 1007 

Chlor-Trimeton. See Chlorpheniramine. 

Choanae, atresia, 1959: Nov., 956-7, 1024 

Cholangiography in jaundice, 1959: Nov., 
1065, 1067 

Choledochal cyst, 1959: Nov., 1071 

Chondroblastoma, benign, vs. osteosar- 
coma, 1959: May, 569 

Chondrosarcoma. See under Sarcoma. 

Chonechondrosternon. See Thorax, funnel 
chest. 

Chordoma, 1959: May, 372, 373 

Choriocarcinoma, 1959: May, 600-601 

Chorio-epithelioma. See Choriocarcinoma. 

Choriomeningitis, lymphocytic, vs. aseptic 
meningitis, 1958: May, 318 

Choroid plexus, tumors of, 
356-7 

Choroiditis, 1958: Feb., 173 

Chromatin, sex, relation to sex chromo- 
somes, 1958: May, 377-80 

Chromatography, paper, in galactosemia, 
1960: Aug., 646 

Chromosomal sex. See under Sex. 

Chromosomes, sex, relation to sex chro- 
matin, 1958: May, 377-80 

Cine-cardio-angiography. See Cine-angio- 
cardiography under Cardiovascular sys- 
tem, angiocardiography. 

Circulatory system. See Blood, circulation; 
Blood vessels; Cardiovascular system; 
Heart. 

Cirrhosis. See under Liver. 

Class, social, school failure due to, 1960: 
Feb., 126, 127 


tick typhus, 1/960: 


1959: May, 
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Clavicle, fracture, 1959: Nov., 1190 

Cleidocranial dysostosis, 1959: Nov., 1191, 
1192 

Climate, rheumatoid disease and, 1960: 
May, 437 

Clinical advances, recent, symposium on, 
1958: May, 257-543; 1960: May, 233- 
456 

Clinical care of adolescents, general prin- 
ciples, 1960: Feb., 185-96 

Clitoris in immaturity, 1/958: Feb., 6-8 

Cloaca, exstrophy, 1959: Nov., 1108 

Clonus, neurologic examination, in infants, 
1960: Aug., 482-3 

Clubfoot. See under Foot. 


Coagulase-negative staphylococcal  infec- 


tions, treatment, 1960: Nov., 837-8 
Coagulation. See under Blood. 
Coal tar, in atopic dermatitis, /959: Aug., 
778 


in infectious eczemas, 1959: Aug., 800 
Coarctation of aorta. See Aorta, stricture. 
Coats’s disease vs. retinoblastoma, /959: 

May, 362 
Cocaine, in corneal abrasion, 1958: Feb., 


in examination of genitals, 1958: Feb., 


Codman’s triangle, 1959: May, 559 
Codman’s tumor. See Chondroblastoma, 
benign. 
Coe virus, 1960: May, 309-10 
Cold, therapeutic use, 1958: Nov., 1099- 
1107 
urticaria due to, 1959: Aug., 830-32 
Colectomy in ulcerative colitis, 1960: Feb., 
202, 206 
Colic, 1959: Nov., 1082 
Colitis, bacillary, infectious, 1959: Nov., 
1159 
ulcerative, 1959: Nov., 1080, 1159; 1960: 
Feb., 197-206 
carcinoma of colon in, 1959: May, 422 
Collagen diseases, abdominal pain due to, 
1959: Nov., 1083 
in agammaglobulinemia, 1960: May, 
418-22 


Collapse, cardiovascular, in infections, 
1959: Feb., 152 
Colon. See also Colitis; 
tract; Intestines; etc. 
carcinoma, 1959: May, 422 
megacolon, 1959: Nov., 965 
aganglionic, treatment, 
1959: Nov., 1000 
and constipation, diagnosis and pitfalls, 
1959: Nov., 1147-51 
diagnosis, 1959: Nov., 1150 
vs. constipation, 1/958: Aug., 753 
polyposis, 1959: Nov., 1158, 1159 
multiple, hereditary, 1959: May, 421, 
422 
polyps, 1959: Nov., 1080, 1157, 1158 
tumors, 1959: May, 420-23 
Color test for poliovirus antibodies, 1960: 
Nov., 949 


Gastrointestinal 


timing of, 





INDEX TO VOLUMES 5, 6 AND 7 


Coma in diabetic acidosis, 1959: Feb., 117 
Communication, behavior, evaluation, 
1960: Aug., 734-45 
disorders of, 1960: Aug., 733-48 
Community, values in, vs. home values, 
1960: Feb., 112 
welfare councils for handicapped, 1960. 
Aug., 760 
Compazine. See Prochlorperazine. 
Competition in athletics, 1960: Feb., 174 
Compound F. See Hydrocortisone. 
Concept formation, assessment, 1950: Aug., 
741-2 
Condyloma acuminatum, 1958: Feb., 38 
Conflict, family, learning problems due to, 
1960: Feb., 120, 121 
social class, delinquency due to, 1960: 
Feb., 143 
Conjunctiva, foreign bodies in, 1958: Feb., 
211-13 
subconjunctival hemorrhage, 1958: Feb., 
213-14 
Conjunctivitis, 1958: May, 304. See also 
Keratoconjunctivitis. 
adenoviral, 1960: Nov., 969 
follicular, 1960: May, 300 
acute, 1960: Nov., 969 
Conn’s syndrome. See Aldosteronism. 
Constipation, 1958: Aug., 749-57 
and megacolon, diagnosis and pitfalls, 
1959: Nov., 1147-51 
habit, 1959: Nov., 1147-8 
in intestinal obstruction, 1959: Nov., 
961-2 
Constitution, anatomic. See under Body. 
general characteristics, in posticteric en- 
cephalopathy, 1960: Aug., 679 
Contact eczema, 1959: Aug., 781-3 
Continuity symptoms in asthma, 
Aug., 735-7 
Contractures, congenital, multiple, 
Aug., 719-21 
Control, lack of, in mental retardation, 
1960: Feb., 154 
Contusion, muscle, 1950: Feb., 168 
ocular, 1958: Feb., 213-18 
stone bruise, of heel, 1960: Feb., 170, 171 
Convalescence after ECHO virus infec- 
tions, 1960: Nov., 937 
Convulsions. See also Epilepsy. 
akinetic seizures, 1960: Aug., 598 
autonomic seizures, 1960: Aug., 599-600 
due to phenothiazines, 1960: May, 260, 
261 
febrile seizures, 1960: Aug., 586-9 
threshold to, 1960: Aug., 587 
focal seizures, 1960: Aug., 600-601 
generalized, 1960: Aug., 595-6 
in brain tumor, 1960: Aug., 691 
in craniocerebral trauma, 1960: Aug., 
548-9 
in hypernatremic 
Feb., 198 
in infections, 1959: Feb., 150 
in posticteric encephalopathy, 
Aug., 680-81 


1959: 


1960: 


dehydration, 1959: 


1960: 
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Convulsions, myoclonic seizures, 1960: 
Aug., 598 
opisthotonic, 1960: Aug., 594-5 
paroxysmal, 1960: Aug., 580-82 
photogenic, 1960: Aug., 595 
psychomotor seizures, 1960: Aug., 600 
seizure patterns, 1960: Aug., 595-601 
major, 1960: Aug., 595-7 
abortive, 1960: Aug., 598 
minor, 1960: Aug., 597-9 
tonic decerebrate, 1960: Aug., 594-5 
Convulsive disorders, 1960: Aug., 583-603 
diagnosis and management, 1960: 
Aug., 583-603 
Cooley’s anemia. See Thalassemia, major. 
Coombs murmur, 1958: Nov., 865 
Cornea, abrasion, 1958: Feb., 209-11 
foreign bodies in, 1958: Feb., 211-13 
Coronary arteries, disease, in adult life, re- 
lation of athletics in adolescence to, 
1960: Feb., 176-7 
Cort-Dome. See Hydrocortisone. 
Cortef. See Hydrocortisone. 
Corticosteroids, adrenal, in 
1959: May, 623-4 
excretion, 1960: Feb., 23 
in meningitis, 1960: Aug., 620-21 
therapy, fatal chickenpox associated 
with, 1960: Nov., 887 
Corticotropin. See Adrenocorticotropic 
hormone. 
Cortisol. See Hydrocortisone. 
Cortisone, in allergic respiratory diseases, 
1959: Aug., 749 
in congenital adrenocortical hyperplasia, 
1958: May, 392 
in eczema, 1959: Aug., 781 
in infantile spasms, 1960: May, 377, 378 
in malignant tumors, 1959: Nov., 1211 
in precocious puberty, 1958: Feb., 90 
in prevention of adrenal crisis, 1959: 
Feb., 217 
in rheumatic fever, 1958: Nov., 1150 
in ulcerative colitis, 1960: Feb., 200 
puberty induced by, 1960: Feb., 24 
Cortivate. See Cortisone. 
Cortogen acetate. See Cortisone. 
Cortone acetate. See Cortisone. 
Cortril. See Hydrocortisone. 
Cortrophin. See Adrenocorticotropic hor- 
mone. 
Cough in bronchial allergic disease, treat- 
ment, 1959: Aug., 722 
Cough tenderness sign, 1959: Nov., 1076 
Counselling, genetic, in common diseases, 
1958: May, 475-91 
Cow’s milk. See under Milk. 
Coxa vara, 1959: Nov., 1180, 1181 
Coxsackie virus. See Viruses, Coxsackie. 
Craniocerebral trauma, 1960: Aug., 545-50 
Craniopharyngioma, 1959: May, 355-6 
Craniostenosis, 1/958: Aug., 681; 1959: 
Nov., 1221-7; 1960: Aug., 563 
Craniosynostosis. See Craniostenosis. 
Cranium. See also Brain; Head; etc. 
base of, teratoma, 1959: May, 576 


leukemia, 
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Cranium, roentgenography, in brain tumor, 
1960: Aug., 692 
vault, osteomyelitis of, 1960: Aug., 572 
Cretinism, familial, with goiter, 1960: Aug., 
660-61 


Crippled Children’s Services, 1960: Aug., 
750-51 
Croup due to parainfluenza virus, 1960: 
Nov., 973, 975-6 
Croup-associated virus. See Viruses, myxo- 
virus parainfluenzae. 
Crying as symptom of pelvic disease, 1958: 
Feb., 96 
Cryotherapy. See Cold, therapeutic use. 
Cryptorchidism. See Testes, undescended. 
Culdoscopy in diagnosis of pelvic diseases, 
1958: Feb., 96-7 
Culture, definition, 1960: Feb., 132 
learning and, 1960: Feb., 133 
Curb-stone elbow, 1959: Nov., 1194 
Cushing’s syndrome, 1959: May, 594—5 
adrenal rest tumors in, 1959: May, 604 
effect on aldosterone production, 
1958: May, 410 
Cyanocobalamin. See Vitamin Bie. 
Cyanosis, in congestive cardiac failure, 
1959: Feb., 243, 244 
in newborn, 1958: Nov., 1087-9 
in transposition of great vessels, 1958: 
Nov., 1111 
Cyclitis, 1958: Feb., 173 
Cyclopropane in anesthesia, 
1005 
Cylindroma. See Adenoids, cystic, carci- 
noma. 
Cystadenoma lymphomatosum, papillary, 
1959: May, 368 
Cystathioninuria, 1960: Aug., 643-4 
Cystine storage disease with rickets, /958: 
May, 436-7 
Cystinosis, 1960: May, 346 
Cystinuria, 1960: May, 339, 340 
recessive, 1960: May, 340 
Cysts. See also under specific organs and 
regions. 
bronchogenic, 1959: May, 407-408 
dermoid. See Dermoid cysts. 
epidermoid, 1959: May, 376 
follicular, 1959: May, 495-7 
gastroenteric, 1959: May, 404 
neurenteric, 1959: May, 404—406 
vs. intrathoracic meningocele, 
May, 410 
vitelline, 1959: Nov., 1091 
Cytomegalic inclusion disease, congenital, 
1960: Nov., 802 
relation to pneumocystis pneumonia, 
1958: May, 332 
uveitis due to, 1958: Feb., 183 
vs. viral hepatitis, 1960: Nov., 999 
Cytopathic test for poliovirus antibodies, 
1960: Nov., 949 


1959: Nov., 


1959: 


DANDER, animal, atopic dermatitis due to, 
1959: Aug., 814 
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Dander, animal, immunization for, 1959: 
Aug., 704-705 
human, atopic dermatitis due to, 1959: 
Aug., 816 
Danger, physical, craving for, delinquency 
due to, 1960: Feb., 99 
Darrow’s K_ lactate solution. See under 
Potassium lactate. 
Dawdling, 1958: Aug., 566-7 
Deafness. See also Hearing; Otitis media. 
in posticteric encephalopathy, 1960: 
Aug., 670-71 
special services for, 1960: Aug., 753 
vs. schizophrenia, 1958: May, 505 
Death, adolescent’s reaction to, 1960: Feb., 
90, 91, 95, 195 
causes, anatomic, 
May, 261 
fear of, in adolescents, 1958: Aug., 784—5 
neonatal, due to infections, 1958: May, 
290 
Decadron. See Dexamethasone. 
Defects. See Abnormalities. 

Deficiency, mental. See Mental deficiency. 
Deformities. See Abnormalities; and under 
specific organs and regions. 
Degeneration, hepatolenticular. 
ticular nucleus, degeneration. 
Dehydration, 1958: May, 408; 1959: Feb., 

82-96 
due to diarrhea, 1959; Feb., 38-40 
due to hypertrophic pyloric stenosis, 
deficit therapy, 1959: Feb., 113 
effect on drug levels, 1960: May, 236 
hypernatremic, 1959: Feb., 193-9. See 
also Dehydration, hypertonic. 
convulsions due to, 1960: Aug., 591 
hypertonic, 1959: Feb., 83, 85-6, 91-2 
due to diarrhea, deficit therapy, 1959: 
Feb., 108, 109 
in diarrhea, 1959: Feb., 206, 207 
in neurologic disease, 1959: Feb., 257- 
79 


in newborn, 1958: 


See Len- 


osmotic diuresis in, 1959: Feb., 69 
hyponatremic. See Dehydration, hypo- 
tonic. 
hypotonic, 1959: Feb., 83, 85, 90-91 
due to diarrhea, deficit therapy, 1959: 
Feb., 107, 109 
due to low sodium glucose, 1959: Feb., 


urine concentration in, 1959: Feb., 65, 
66 


in dysmenorrhea, 1958: Feb., 61 
intracellular, 1959: Feb., 94 
potassium deficits and, 1959: Feb., 92- 
6 


treatment, 1959: Feb., 95, 96 
isotonic, 1959: Feb., 83, 84-5, 88-90 
due to diarrhea, deficit therapy, 1959: 
Feb., 105, 109 
physical signs, 1959: Feb., 101, 102 
salt depletion and potassium loss, 1959: 
Feb., 81-98 
therapy, deficit, historical data in, 1959: 
Feb., 101 
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Dehydration, water and electrolyte deficits, 
1959: Feb., 100 
Delalutin. See Hydroxyprogesterone cap- 
roate. 
Delinquency, juvenile, 1958: Aug., 759-66; 
1960: Feb., 76 
class conflict as cause of, 1960: Feb., 
143 
etiology, 1960: Feb., 97-114 
gang and, 1960: Feb., 107, 108 
in mental retardation, 1960: Feb., 156 
institutionalization for, 1960: Feb., 
111, 112 
interaction of etiologic factors, 1960: 
Feb., 108-10 
pediatrician and, 1960: Feb., 113 
sex as cause of, 1960: Feb., 143 
vs. thrill-seeking activity, 1960: Feb., 
99, 100 
Delivery. See Labor. 
Delta-Cortef. See Prednisolone. 
Deltasone. See Prednisone. 
Deltra. See Prednisone. 
Dementia infantilis vs. schizophrenia, 1958: 
May, 505 
Demerol. See Meperidine. 
Demethylchlor tetracycline in staphylococ- 
cal infections, 1960: Nov., 836 
Dental. See Teeth. 
Dependency in mental retardation, 1960: 
Feb., 154 
Depo-ACTH. See Adrenocorticotropic hor- 
mone. 
Deprivation, learning problems due to, 
1960: Feb., 129 
overdeprivation, delinquency due to, 
1960: Feb., 104-108 
Dermal sinus, cranial and spinal, 1960: 
Aug., 562 
Dermatitis. 
etc. 
atopic, 1959: Aug., 776-80, 789, 791, 
805-21 
allergic studies, results of, 1959: Aug., 
808 
environmental allergens as causes of, 
1959: Aug., 805-21 
eczematoid, infectious, 1959: Aug., 791-4 
Rhus, 1959: Aug., 843-52. See also Rhus 
dermatitis. 
seborrheic. See Seborrhea. 
Dermatology. See Skin and specific dis- 
eases. 
Dermatomyositis vs. rheumatoid disease, 
1960: May, 449, 450, 451 
Dermographism, falsely positive skin tests 
due to, 1959: Aug., 671 
urticarial, 1959: Aug., 830, 831, 832 
treatment, 1959: Aug., 842 
Dermoid, cervical, 1959: Nov., 1028 
umbilical, 1959: Nov., 1112 
Dermoid cysts, 1/958: Feb., 104; 
May, 377, 385, Nov., 1025 
removal of, meningitis secondary to, 
1960: Aug., 609-10 


See also Eczema; Urticaria; 


1959: 
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Dermoid sinus, recurrent meningitis with, 
1960: Aug., 608-609 
Dermoid tumors of ovary, 1958: Feb., 104; 
1959: May, 377, 385, 578 
Deronil. See Dexamethasone. 
Desensitization in infectious eczema, 1959: 
Aug., 802-803 
Desoxycorticosterone acetate, 
crisis, 1959: Feb., 215 
in prevention of adrenal crisis, 1959: 
Feb., 217 
Detoxification mechanism, immaturity, in 
children, 1960: May, 235-6 
Devagan. See Acefarsone. 
Development. See also Growth. 
anomalies of, congenital, 1959: May, 573 
appraisal of, items needed, 1960: Aug., 
500 
neurologic evaluation, in infants, 1960: 
Aug., 497-500 
normal, eating problems due to, 1958: 
Aug., 597 
Dexamethasone, in allergic respiratory dis- 
eases, 1959: Aug., 749 
reactions, untoward, 1959: Aug., 747 
Dexedrine. See Dextro-amphetamine. 
Dextro-amphetamine, in behavior dis- 
orders, 1958: Aug., 586-8 
intoxication, 1960: May, 246 
Dextrocardia. See under Heart, displace- 
ment. 
Dextrose. See also Blood, sugar; Carbo- 
hydrates. 
solution, in asthma, 1959: Aug., 688 
in bronchial allergic disease, 1959: 
Aug., 722 
in salicylate intoxication, 1960: May, 
241 
Diabetes mellitus, acidosis, abdominal pain 
due to, 1959: Nov., 1083 
fluid therapy, 1959: Feb., 115-22 
metabolic derangements, 1959: Feb., 
115-18 
osmotic diuresis in, 1/959: Feb., 68, 
69 
genetic counselling in, 
482-4 
in adolescence, 1960: Feb., 41 
renal biopsy in, 1960: May, 367-9 
Diagnosis, differential, of mediastinal 
masses, 1959: May, 379-412 
early, effect in neonatal surgery, 1959: 
Nov., 947-8 
procedures, minimal, effect in neonatal 
surgery, 1959: Nov., 948 
Diamox. See Acetazolamide. 
Diaper test for phenylketonuria, 
Aug., 633 
Diaphragm, eventration, 1959: Nov., 1039, 
1040. See also Hernia, diaphragmatic. 
hernia. See Hernia, diaphragmatic. 
Diarrhea, acidosis due to, 1959: Feb., 24 
adenoviral, 1960: Nov., 970 
and vomiting, fluid therapy, 1959: Feb.., 
99-114 


in adrenal 


1958: May, 


1960: 
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Diarrhea, calcium therapy, 1959: Feb., 204 
complications, postacidotic, 1959: Feb., 
201-208 
dehydration due to, 1959: Feb., 38-40 
fluid therapy, 1959: Feb., 104-11 
in newborn, fluid therapy, 1959: Feb., 
189, 190 
laboratory data, 1959: Feb., 103 
paradoxical, 1958: Aug., 752 
viral, 1958: May, 308 
water and electrolyte deficits in, 1959: 
Feb., 100 
Diastasis recti, 1959: Nov., 1108-1109 
Diastematomyelia, 1960: Aug., 562-3 
Diatrizoate, in angiography, 1960: Aug., 
544 
in cine-angiocardiography, 1958: Nov., 
952 


in urography, 1959: May, 477 
Dienestrol in dysmenorrhea, 1958: Feb., 60 
Diet. See also Food; Nutrition; Vitamin; 

etc. 

in atopic dermatitis, 1959: Aug., 776, 777 

in constipation, 7958: Aug., 750-51 

in galactosemia, 1960: Aug., 647 

in obesity, 1960: Feb., 212, 213 

intake, correlation with body content and 

growth requirements, 1959: Feb., 9 
lactose-free, effect on intelligence in 
galactosemia, 1960: Aug., 652 
requirements, in adolescence, 1960: Feb., 
36-40 
Digestive system. See Gastrointestinal tract; 
and under various organs involved. 
Digitalis, in congestive cardiac failure, 
1958: Nov., 1129-33; 1959: Feb., 246- 
51 
in primary endomyocardial disease, 1958: 
Nov., 1061 

intoxication, 1960: May, 248-9 

Digitoxin, digitalizing doses, 1959: Feb., 
249 


in congestive cardiac failure, 1959: Feb., 
249 
Digits, supernumerary, treatment, timing 
of, 1959: Nov., 993-4 
Digoxin in congestive cardiac failure, 1958: 
Nov., 1130, 1131; 1959: Feb., 249 
Dilantin. See Diphenylhydantoin. 
Dimenhydrinate in dysmenorrhea, 
Feb., 47 
Dimercaprol 
Aug., 641 
Diodrast. See lodopyracet. 
Diphenhydramine, in angioneurotic edema, 
1959: Aug., 838 
in behavior disorders, 1958: Aug., 584—5 
in urticaria, 1959: Aug., 838 
toxicity, 1958: Aug., 589 
Diphenylhydantoin sodium, in behavior dis- 
orders, 1958: Aug., 588 
toxicity, 1958: Aug., 590 
Diphenylmethane derivatives, in behavior 
disorders, 1958: Aug., 582-5 
toxicity, 1958: Aug., 589 


1960: 


in Wilson’s disease, 1960: 
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Diphtheria, immunization, 1960: May, 289 
toxoid, antitoxin reaction to, 196%: May, 


immune response to, effect of passively 
transferred antibody on, 1960: May. 
288 
Discipline, delinquency and, 1958: Aug.., 
763, 764 
Disease. See also Death and specific dis- 
eases. 
allergic, prophylaxis in infancy and early 
childhood, 1959: Aug., 901-15 
common, genetic counselling in, 1958: 
May, 475-91 
complicated by edema and sodium re- 
tention, 1958: May, 406-408 
denial of, 1960: Feb., 93 
need for understanding of, in adolescents, 
1958: Aug., 784-5 
physical, in adolescents, 1958: Aug., 782- 
3 
psychology of, in adolescents, 1960: Feb., 
85-96 


uncomplicated by edema, 1958: May, 
408-409 
Dithizon in convulsions due to thallium 
poisoning, 1960: Aug., 594 
Diuresis, mercurial, electrolyte disturbances 
due to, 1958: Nov., 1135 
osmotic, 1959: Feb., 67-9 
Diuretics in cardiac failure, 1958: Nov., 
1134-6; 1959: Feb., 251-3 
Diuril. See Chlorothiazide. 
Diverticulum, Meckel’s, 1959: Nov., 1080, 
1091, 1156, 1157 
DOCA. See Desoxycorticosterone acetate. 
Doctors. See Physicians. 
Doll’s eye movements in 
Aug., 484-5 
Dominance, cerebral, reading disabilities 
due to, 1958: May, 516-17 
Dosage problems in drug administration, 
1960: May, 237-8 
Dramamine. See Dimenhydrinate. 
Dreams, frightening, 1958: Aug., 640-41 
Dressings in neonatal surgery, 1959: Nov., 
950-51 
Drowsiness, excessive, 1958: Aug., 641-2 
Drugs. See also specific drugs. 
allergy to, 1959: Aug., 678 
antihistaminic, in bronchial allergic dis- 
ease, 1959: Aug., 721 
dosage problems, 1960: May, 237-8 
falsely negative skin tests due to, 1959: 
Aug., 675 
hypnotic, 1960: May, 257, 258 
intoxication, 1960: May, 235-55 
kernicterus and, 1960: May, 238 
response to, difficulties in evaluating, 
1960: May, 237 
sedative, 1960: May, 257, 258 
sympathomimetic, in bronchial allergic 
disease, 1959: Aug., 721 
therapeutic use, in behavior disorders, 
1958: Aug., 573-94 


infants, 1960: 
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Drugs, therapeutic use, in mental retarda- 
tion, 1958: Aug., 681, 682 
in schizophrenia, 1958: May, 507- 
508 
tranquilizing, side reactions from, 1960: 
May, 257-67 
urticaria due to, 1959: Aug., 839, 840 
Drusen of optic nerve head and retina vs. 
retinoblastoma, 1959: May, 362, 363 
Duapen. See Benzathine penicillin. 
Duchenne type of muscular dystrophy, 
1960: Aug., 705-706 
Ductus arteriosus, patent, 1958: Nov., 997-— 
8 
cine-angiocardiograms in, 1958: 
Nov., 957-8 
electrocardiogram in, 
889-91 
in newborn, 1958: Nov., 1094 
treatment, 1958: Nov., 1096 
treatment, 1959: Nov., 1055-6 
Duodenum, atresia, 1959: Nov., 963-4 
stenosis, 1959: Nov., 963-4 
Dust, bedroom, control of, in asthma, 1959: 
Aug., 738-40 
house, atopic dermatitis due to, 1959: 
Aug., 809-11 
control of, in asthma, 1959: Aug., 742 
immunization for, 1959: Aug., 703-704 
Dwarfism. See also Cretinism. 
ovarian. See Gonads, dysgenesis. 
Dye, circulating technique, in hydrocepha- 
lus, 1959: Nov., 1229 
triple, for care of umbilicus, 1958: May, 


1958: Nov., 


Dysautonomia, familial, vs. schizophrenia, 
1958: May, 505 
Dysgenesis. See under Gonads and Semi- 
niferous tubules. 
Dysgerminoma, 1959: May, 498, 601 
Dysmenorrhea, 1958: Feb., 58-60; 1960: 
Feb., 45-9 
emotional problems due to, 1/958: Aug., 
793, 794 
Dysostosis, cleidocranial, 1959: Nov., 1191, 
1192 
Dystrophia myotonica, 1960, Aug., 707-708 
Dystrophy, muscular. See also Myasthenia 
gravis; Myotonia. 
Duchenne type, 1960: Aug., 705-706 
diagnosis, 1960: Aug., 714 
facioscapulohumeral, 1960: Aug., 706- 
707 
Landouzy-Déjerine type, 1960: Aug., 
706-707 
limb-girdle type, 1960: Aug., 706 
myotonic, 1960: Aug., 707-708 
nutritional, 1960: Aug., 705 
ophthalmoplegic, 1960: Aug., 708-10 
progressive, 1960: Aug., 705-11, 714— 
19, 722-7 
and atrophy, 1960: Aug., 703-32 
enzyme determinations in, 1960: 
Aug., 538-9 
heredity, 1960: Aug., 710-11 
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Ear. See also Deafness; Hearing; etc. 
eczema, infectious, 1959: Aug., 791-3 
malformed, treatment, timing of, 1959: 

Nov., 993 
tumors, 1959: May, 369-74 

Eating. See also Diet; Feeding; Food; etc. 
illness and, 1960: Feb., 87, 88 
problems, 1958: Aug., 566, 595-611 

Ebstein’s disease. See under Tricuspid 
valve. 

ECHO virus. See Viruses, ECHO. 

Echolalia, delayed, 1958: Aug., 717 

Eczema, 1959: Aug., 775-83 
allergic. See Dermatitis, atopic. 
bacterial. See Dermatitis, eczematoid, 

infectious. 
contact, 1959: Aug., 781-3 
emotion and, 1959: Aug., 659-60 
infantile, infected, 1959: Aug., 789-91 
infected, treatment of, 1960: Nov., 828-9 
infectious, 1959: Aug., 785-803 
juvenile, infected, 1959: Aug., 791 
nummular, 1959: Aug., 796-8 
with secondary infection, vs. 
herpeticum, 1960: Nov., 898 
Eczema herpeticum, 1/960: Nov., 894-6, 
898. See also Kaposi's varicelliform 
eruption. 
vs. chickenpox, 1960: Nov., 890-91 
Eczema vaccinatum, 1/959: Aug., 791 
vs. chickenpox, 1960: Nov., 890-91 
vs. eczema herpeticum, 1960: Nov., 


eczema 


Edathamil in iron intoxication, 1960: May, 
248 
Edema. See also Ascites. 
and sodium retention, diseases compli- 
cated by, 1958: May, 406-408 
angioneurotic, 1959: Aug., 826-8, 829-30 
cerebral. See Brain, edema. 
diseases uncomplicated by, 1958: May, 
408-409 
idiopathic, 1958: May, 407 
in bronchial allergic disease, 1959: Aug., 
712, 718 
in congestive cardiac failure, 1959: Feb., 
pulmonary, in salicylate poisoning, 1959: 
Feb., 297 
Edrisal in dysmenorrhea, 1958: Feb., 60; 
1960: Feb., 47 
Education. See also School. 
ideal of, 1960: Feb., 124 
in mental retardation, 1/958: Aug., 678-9 
evaluation, 1958: Aug., 673 
program, for war orphans, 1960: Aug., 
753 
progressive, 1960: Feb., 116 
subject matter, 1960: Feb., 116 
Effort syndrome, 1960: Feb., 176 
Egg white test, positive, 1959: Aug., 856-7 
Ego, 1958: May, 494 
conflict with reality, in adolescents, 1960: 
Feb., 71, 72 
identity, in adolescents, 1960: Feb., 86 
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Eisenmenger syndrome. See under Heart, 
abnormalities. 
Ejection murmurs; 

Heart. 

EKC. See Keratoconjunctivitis, epidemic. 
Elbow, curb-stone, 1959: Nov., 1194 
musculoskeletal lesions, /959: 

1193-4 
Electrocardiography, 1958: Nov., 871-905. 
See also under Heart. 
Electroencephalography. See under Brain. 
Electrolyte-regulating factor. See Aldos- 
terone. 
Electrolytes. See also Jons; and under spe- 
cific electrolytes. 
abnormality, in cystic fibrosis of pan- 
creas, 1959: Feb., 221-40 
composition, balance technique, 
Feb., 6, 7 
dilution technique, 1959: Feb., 7, 8 
gravimetric macromethods, 1959: Feb., 


sounds. See under 


Nov., 


1959: 


normal, and total body water, /959: 
Feb., 5-18 
deficits, in dehydration, 1959: Feb., 100 
disturbances, abdominal pain due to, 
1959: Nov., 1083 
due to mercurial diuresis, 1958: Nov., 
1135 
imbalance, convulsions due to, 
Aug., 589-91 
in craniocerebral 
548 
in gastrointestinal 
1959: Feb., 188 
in surgery, 1959: Nov., 989 
lacrimal, in cystic fibrosis of pancreas, 
1959: Feb., 224 
metabolism, effect of aldosterone on, 
1958: May, 399-400 
needs, in newborn, 1959: Feb., 181-4 
postoperative use, 1959: Nov., 952-3 
requirements, in newborn, 1/959: Feb., 186 
salivary, in cystic fibrosis of pancreas, 
1959: Feb., 223 
solutions, excessive administration, in 
hypernatremic dehydration, /959: 
Feb., 194—5 
for fluid therapy, 
1959: Feb., 302 
in burns, 1959: Feb., 176-7 
solutions for provision of, /959: Feb., 
304—307 
sweat, 1959: Feb., 146, 228 
in cystic fibrosis of pancreas, /959: 
Feb., 221-4 
tracheobronchial, in cystic fibrosis of 
pancreas, 1959: Feb., 224 
Electromagnetic energy, urticaria due to, 
1959: Aug., 830-32 
Electromyography in posticteric encepha- 
lopathy, 1960: Aug., 681 
Elimination in craniocerebral trauma, 1960: 
Aug., 549 
Embolism. See also Thrombosis. 


1960, 


trauma, /960: Aug., 


fluids in newborn, 


composition of, 
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Embolism, due to cardiac catheterization 
1958: Nov., 941 
Embryology of atrioventricular septation 
1958: Nov., 1012-14 
Embryoma, /959: May, 574 
of kidney, 1/958: Feb., 105 
retroperitoneal, of renal anlage origin 
1959: May, 487 
Emesis. See Vomiting. 
Emotional asthenia. See Cataplexy. 
Emotional deprivation vs. mental retarda 
tion, 1958: Aug., 670 
Emotional growth in normal child, 1958 
Aug., 562-3 
Emotional problems. See Emotions, disturb 
ances of. 
Emotions, as “allergens,” 1959: Aug., 657- 
62 
asthma and, 1959: Aug., 657-9 
disturbances of, abdominal pain due to, 
1959: Nov., 1084 
etiology, 1/958: Aug., 563-4 
in surgery, 1959: Nov., 988-9 
of adolescence, 1960: Feb., 134—5 
of adolescent girl, 1958: Aug., 789- 
801. See also Adolescence. 
reading disabilities due to, 1958: May, 
517-18 
school failure due to, 1960: Feb., 118, 
119 
types, 1958: Aug., 564-70 
eczema and, 1959: Aug., 659-60 
influence on nutritional state, 1960: Feb., 
40-41 
responses, in posticteric encephalopathy, 
1960: Aug., 679-80 
Emphysema, mediastinal. 
mediastinum. 
pulmonary, obstructive, 
1034-6 
Empyema, complicating staphylococcal 
pneumonia, 1959: Nov., 1045, 1049 
staphylococcal, treatment of, 1960: Nov., 
835-7 
Enamel, dental, dysplasia of, in posticteric 
encephalopathy, 1960: Aug., 668-70 
Enanthem, in chickenpox, 1960: Nov., 884 
in ECHO virus infections, 1960: Nov., 
936 
Encephalitis, complicating 
1960: Nov., 885-7 
treatment, 1960: Nov., 892 
in ECHO virus infections, 1960: Nov., 
934-5 
infectious, vs. phenothiazine 
1960: May, 263 
vs. ECHO virus infections, 1960: Nov., 
939 
Encephalocele, nasal, 1959: Nov., 1024 
vs. nasal glioma, 1959: May, 369 
Encephalomeningocele, 1960: Aug., 561 
Encephalopathy. See Brain, disease. 
Encopresis, 1958: Aug., 752 
Endarteritis, fibrosing, in pulmonary hyper- 
tension, 1958: May, 347 


See Pneumo- 


1959: Nov., 


chickenpox, 


toxicity, 
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Endo house dust inoculations, 1959: Aug., 
703, 704 
Endocardial cushion defects, 1958: Nov., 
1011-28 
Endocardial sclerosis. See Heart, endocar- 
dial fibroelastosis, primary. 
Endocarditis. See also Heart, endocardial 
fibroelastosis. 
fetal, 1958: Nov., 1065 
staphylococcal, treatment of, 1960: Nov., 
831-2 
Endocardium. See Endocarditis; 
endocardial fibroelastosis. 
Endocrine glands. See also Hormones; and 
under specific glands. 
dysfunction, in brain tumor, 
Aug., 691 
in breast development, 1/958: Feb., 64 
tumors, 1959: May, 583-608 
Endometriosis, 1958: Feb., 106, 107, 108 
Endometrium, hyperplasia, 1958: Feb., 57- 
8 


Heart, 


1960: 


in immaturity, 1958: Feb., 17-18 
Endomyocardial disease, primary, 1958: 
Nov., 1057-85. See also Heart, disease, 
endomyocardial. 
Endotoxins, bacterial, reactions to, in 
agammaglobulinemia, 1960: May, 414— 
16 


Enemas, phosphate, hypertonic, in fecal im- 
pactions, 1958: Aug., 753 
Energy. See also Effort. 
output, in athletics, 1960: Feb., 174 
Enovid, in dysmenorrhea, 1960: Feb., 48, 
49 


in metrorrhagia, 1960: Feb., 50 
Enteritis. See also Colitis; Diarrhea; Gastro- 
enteritis; etc. 
enteropathogenic Escherichia coli, 1960: 
Nov., 1015-24 
clinical manifestations, 
Nov., 1016-17 
diagnosis, 1960: Nov., 1018-19 
epidemiology, 1960: Nov., 1019 
etiology, 1960: Nov., 1016 
mixed infections, 1960: 
1019-20 
pathogenesis, 1960: Nov., 
18 


1960: 


Nov., 
1017- 


prophylaxis, 1960: Nov., 1022-3 
treatment, 1960: Nov., 1020-22 
regional, 1959: Nov., 1080 
Enteroviruses, 1960: Nov., 903, 927, 928, 
947 
Enucleation in retinoblastoma, 1959: May, 
364 
Enuresis. See Urine, incontinence. 
Environment, and body image, 1960: Feb., 
86 
as factor in schizophrenia, 1958: Aug., 
705 
control, in asthma, 1959: Aug., 737-42 
postoperative, 1959: Nov., 951 
hospital nursery, in neonatal infections, 
1958: May, 292, 295 
in onset of menstruation, 1958: Feb., 53 
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Environment, learning problems due to, 
1960: Feb., 120, 121 
vs. brain injury in mental retardation, 
1960: Feb., 156, 157 
Enzymes, activity of glucuronyl transferase, 
development, 1960: May, 381-2 
mechanism, 1960: May, 382 
changes in, in acidosis and alkalosis, 
1959: Feb., 25 
determinations, in neurologic and neuro- 
muscular diseases, 1960: Aug., 527-42 
in diagnosis of neurologic and neuro- 
muscular diseases, 1960: Aug., 530 
serum, 1958: May, 367-8 
Ependymoma, 1959: May, 353-4 
Ephedrine in bronchial allergic disease, 
1959: Aug., 721 
Ephialtes. See Nightmares. 
Epidural pyogenic infection, spinal, 1960: 
Aug., 573-5 
Epigastric hernia, 1/959: Nov., 1108 
Epignathus, 1959: May, 373, 576 
Epilepsia partialis continua, 1960: Aug., 
600-601 
Epilepsy, 1960: Feb., 54 
enzyme determinations in, 1960: Aug., 
537 

genetic counselling in, 1958: May, 484-6 

petit mal seizures, 1960: Aug., 597-8 

petit mal status, 1960: Aug., 598 

seizures, intractable, 1960: Aug., 579-80 

Epinephrine, in adrenal crisis, 1959: Feb., 

215, 216 

in angioneurotic edema, 1959: Aug., 837 

in asthma, 1959: Aug., 688 

in bronchial allergic disease, 1959: Aug., 
721 

in eye injuries, 1958: Feb., 218 

in pathogenesis of schizophrenia, 1958: 
Aug., 706 

in urticaria, 1959: Aug., 837 

Epiphyses, diseases, 1960: Feb., 170-72 

femoral, avulsion, 1959: Nov., 1185 
capital, osteochondritis, 1959: Nov., 
1181, 1182 
slipped, 1959: Nov., 1182 ff.; 
Feb., 171, 172 

Epiphysitis, 1960: Feb., 170 

Epispadias, treatment, timing of, 
Nov., 997-8 

Epithelioma, calcifying, 1959: May, 377 

Epithelioma adenoides cysticum. See 
Trichoepithelioma. 

Epithelium, vaginal, in immaturity, 1958: 
Feb., 11 

Epulis, congenital, 1959: May, 373 

Equanil. See Meprobamate. 

Equilibrium. See also Nystagmus; Posture. 
acid-base. See Acid-base equilibrium. 
allergic, 1959: Aug., 734-5 
disturbance, in brain-damaged children, 

1958: Aug., 690 
emotional, need for, 
1958: Aug., 791 

Eruptions. See also Exanthems; Herpes; 

Measles; Scarlet fever; Urticaria; etc. 


1960: 


1959: 


in adolescence, 
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Eruptions, acute, uveitis due to, 1958: Feb., 
180-81, 183 
idlike, in eczema, 1959: Aug., 794 
Kaposi’s varicelliform, 1959: Aug., 790- 


Erythema infectiosum, vs. ECHO virus in- 
fections, 1960: Nov., 940 
vs. measles, 1960: Nov., 876 
Erythroblastosis. See Hemolytic disease of 
newborn. 
Erythrocin. See Erythromycin. 
Erythrocytes. See also Anemia; 
cells; Hemoglobin; etc. 
production, impaired, anemia due to, 
laboratory tests, 1958: May, 353-5 
sedimentation rate, in rheumatoid dis- 
ease, 1960: May, 444, 445 
Erythromycin, in staphylococcal 
tions, 1960: Nov., 836 
in staphylococcal pneumonia, 1959: Nov., 
1053 
Escherichia coli, enteropathogenic enter- 
itis, 1960: Nov., 1015-24 
Esophagitis, reflux, 1958: May, 449-50 
Esophagus, atresia, 1959: Nov., 958-61, 
1029-32 
duplication, 1959: Nov., 1028, 1029 
lesions, 1959: May, 409-10 
ring, lower, vs. esophageal stenosis, 1958: 
May, 453 
stenosis, congenital, 1958: May, 443-55 
stricture, lye, 1959: May, 416 
tumors, 1959: May, 415-16 
varices, 1959: Nov., 1155 
treatment, timing of, 1959: Nov., 999- 
1000 
web, vs. esophageal stenosis, 1958: May, 
453 
Estradiol. See under Estrogens. 
Estrogen-producing tumors, 1959: May, 
599-602 
Estrogens, adrenal, 1960: Feb., 16 
deprivation of, hemorrhage due to, 1958: 
Feb., 3, 4 
effect on breast development, /958: Feb., 
64 
estradiol, in dysmenorrhea, 1958: Feb., 
60 
in endometrial hyperplasia, 1958: Feb., 


Blood, 


infec- 


estrone sulfate, in amenorrhea, 1960: 
Feb., 54 
in dysmenorrhea, 1960: Feb., 49 
excretion, 1960: Feb., 17, 18, 19 
in adherent prepuce, 1958: Feb., 37, 38 
in infectious granuloma of vulva, 1958: 
Feb., 36 
in labial adhesions, 1958: Feb., 37 
Premarin, in endometrial hyperplasia, 
1958: Feb., 58 
in oligomenorrhea, 1960: Feb., 51 
Estrone sulfate. See under Estrogens. 
Ether in anesthesia, 1959: Nov., 1005 
Ethinyltestosterone in endometrial hyper- 
plasia, 1958: Feb., 58 
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Ethisterone in endometrial hyperplasia, 
1958: Feb., 58 
Ewing’s tumor, 1959: May, 564-6 
Examination, dental. See Teeth, examina- 
tion. 
gynecologic. See Gynecologic examina- 
tion. 
neurologic. See Neurologic examination. 
physical. See Physical examination. 
Exanthems. See also Eruptions. 
Boston, 1958: May, 308 
diseases with, vs. ECHO virus infections, 
1960: Nov., 940-41 
due to Coxsackie viruses, 1960: Nov., 
919 
in chickenpox, 1960: Nov., 883-4 
in ECHO virus infections, 1960: Nov., 
935-6 
viral, acute, 1960: Nov., 869-79 
Exanthem subitum vs. measles, 1960: Nov., 
875 
Excretion mechanism, immaturity, in chil- 
dren, 1960: May, 235-6 
Exercise. See also Athletics; Effort. 
in dysmenorrhea, 1958: Feb., 60; 1960: 
Feb., 47 
in strabismus, 1958: Feb., 159-61 
Exhaustion, adrenocortical failure due to, 
1959: Feb., 212 
Exomphalos. See Hernia, umbilical. 
Exotropia. See Strabismus. 
Expressive behavior, assessment, 
Aug., 734-8 
Exstrophy. See under Bladder; Cloaca. 
Extracellular fluids. See under Fluids, body. 
Extrapyramidal motor symptoms due to 
phenothiazines, 1960: May, 259, 260 
Extremities. See also Arms; Foot; Legs. 
lymphangiomas, 1959: May, 537-9 
Eyegrounds, examination in infants, 1960: 
Aug., 496 
Eyelids, lacerations, 1958: Feb., 205-209 
Eyes. See also Blindness; Conjunctiva; 
Glasses; Nerves, optic; Ophthalmol- 
ogy; Retina; Vision. 
accommodation, 1958: Feb., 154 
anatomy, 1/958: Feb., 186-7 
anterior chamber, hemorrhage, 
Feb., 214-15 
burns, 1958: Feb., 222-3 
contusions, 1958: Feb., 213-18 
crossed. See Strabismus. 
disease. See also Cataract; Conjuncti- 
vitis; Glaucoma; etc. 
disk distortion in retrolental fibroplasia, 
1958: Feb., 241-2 
fundus oculi, 1958: Feb., 196-200 
changes after contusions, 1958: Feb., 
216-18 
in posticteric 
Aug., 674-5 
injuries, 1958: Feb., 203-24 
macular degeneration, 1958: Feb., 199- 
200 
movements, 1958: Feb., 186-9 


1960: 


1958: 


encephalopathy, 1960: 
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Eyes, movements, doll’s eye, in infants, 
1960: Aug., 484-5 
to rotation, in infants, 1960: Aug., 485- 
6 
muscles. See also Orthoptics. 
paralysis of, 1958: Feb., 187-8 
myasthenia gravis, 1958: Feb., 188-9 
neurologic examination, in infants, 1960: 
Aug., 474-6 
of newborn, care of, 1958: May, 296-7 
paralysis, conjugate and _ disjunctive, 
1958: Feb., 188 
pupils, reflexes, 1958: Feb., 196 
radiation injury, 1958: Feb., 223-4 


Face. See also Head; Jaws; Mouth; Nose; 

etc. 

changes, in posticteric encephalopathy, 
1960: Aug., 677 

diplegia, congenital, 1960: Aug., 721-2 

lymphangiomas, 1959: May, 537-9 

neurologic examination, in infants, 1960: 
Aug., 474 
Fallot’s tetralogy. See under Heart, abnor- 
malities. 
Family. See also Parents. 
adolescent’s role in, 1960: Feb., 68 
cohesiveness, delinquency and, 
Aug., 764 

conflicts, learning problems due to, 1960: 
Feb., 120, 121 

environment, in school phobia, 
Aug., 654-8 

migration of, delinquency due to, 1958: 
Aug., 761 

Fanconi syndrome, 1960: May, 346 ff. 

Farber’s test in intestinal atresia, 1959: 
Nov., 964 

Fasciculus, longitudinal, medial, lesions of, 
nystagmus due to, 1958: Feb., 193-4 

Fat. See also Obesity. 
absorption, in malabsorption syndrome, 

1958: May, 360-62 
subcutaneous, 1960: Feb., 211 

Fat pad vs. pericardial cyst, 1959: May, 
387 

Father, eating problems due to, 1958: Aug., 
600 

Fatigue fracture, 1960: Feb., 166 

Favism, 1959: Aug., 874 

Feces, blood in, 1959: Nov., 1154 
holding, in constipation, /958: Aug., 

751-2 
impaction of, 
753, 754 
incontinence, 1958: Aug., 749-57. See 

also Constipation. 
water losses in, in hypernatremic dehy- 
dration, 1959: Feb., 194 

Feeding. See also Diet; Eating; Food. 

artificial, eating problems due to, 1958: 
Aug., 597 


1958: 


1958: 


treatment, 1958: Aug., 
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Feeding, behavior, neurologic examination, 
in infants, 1960: Aug., 481 
eating problems related to, 1958: Aug., 
596-603 
Feet. See Foot. 
Femur. See also Hip. 
epiphyses. See Epiphyses, femoral. 
fracture, 1959: Nov., 1178, 1179 
musculoskeletal lesions, 1959: 
1178-80 
short, congenital, 1959: Nov., 1179, 1180 
Ferric chloride in diagnosis of phenyl- 
ketonuria, 1958: Aug., 674 
Fetus. See also Newborn; Placenta; Preg- 
nancy; etc. 
defense mechanisms, 1958: May, 274 
delivery, early, in prevention of death 
from erythroblastosis, 1958: May, 279- 
85 
distress, 1958: May, 268-72 
electrocardiography, 1958: May, 269-71 
encephalography, 1958: May, 271 
Fever. See also Rheumatic fever; Scarlet 
fever; Temperature, body; Typhus; 
etc. 
due to parainfluenza virus, 1960: Nov., 
974-5 
in chickenpox, 1960: Nov., 884 
in craniocerebral trauma, 1960: Aug., 
548 
in infections, 1959: Feb., 143-9 
in rheumatoid disease, 1960: May, 441 
Fever blister. See.Herpes simplex. 
Fibrillation, ventricular, due to hypo- 
thermia, 1958: Nov., 1103 
Fibroelastosis, endocardial. See 
Heart. 
Fibroma, chondromyxoid, vs. bone tumor, 
malignant, 1959: May, 569-70 
odontogenic, 1959: May, 375 
Fibromatosis, juvenile, 1959: May, 552 
Fibromyxosarcoma, 1959: May, 548 
Fibrosarcoma. See under Sarcoma. 
Fibrosis, cystic. See under Pancreas. 
retinal, massive, vs. retinoblastoma, 1959: 
May, 361 
Fiedler’s myocarditis, 1958: Nov., 1080 
Fifth disease. See Erythema infectiosum. 
Figure-background perception in brain 
damage, 1958: Aug., 693 
Filter paper tests in phenylketonuria, 1960: 
Aug., 633 
First aid in burns, 1959: Feb., 170 
Fissure in ano, 1959: Nov., 1159, 1160 
Fistula, tracheo-esophageal, 1958: May, 
452-3 
urinary, umbilical, 1959: Nov., 1093-4 
vesicointestinal, 1959: Nov., 1108 
Fitness, physical, 1960: Feb., 175-6, 182 
Fludrocortisone in adrenal crisis, 1959: 
Feb., 216 
Fluids. See also Ascites; Milk; Water; etc. 
and electrolyte, problems, clinical appli- 
cations, 1959: Feb., 99-299 
physiologic considerations, 
Feb., 5-98 


Nov., 


under 


1959: 
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Fluids, and electrolyte, problems, sympo- 
sium on, 1959: Feb., 1-328 
technical procedures, 1/959: Feb., 
301-28 
therapy, in peritonitis, 1958: Feb., 101 
body. See also Cerebrospinal fluid. 
aldosterone in, 1958: May, 397-8 
extracellular, expansion of volume of, 
in salicylate poisoning, 1959: Feb., 
294 
volume, reduction in, 1959: Feb., 87, 
8 


in acid-base disturbances, 1959: Feb., 
73 
intracellular, volume of, contraction, 
1959: Feb., 88 
expanded, 1959: Feb., 88 
regulation of, renal structure and func- 
tion related to, 1959: Feb., 43-80 
volume regulation, 1959: Feb., 75-6 
gastrointestinal, electrolyte content in 
newborn, 1959: Feb., 188 
in craniocerebral trauma, 1960: Aug., 
548 
in renal failure, 1959: Feb., 134, 135 
intake, in burns, 1959: Feb., 175 
intravenous, in adrenal crisis, 1959: Feb., 
215 
postoperative use, 1959: Nov., 952-3 
parenteral, in diabetic acidosis, /959: 
Feb., 119-22 
requirements, physiologic basis, 1959: 
Feb., 29-41 
therapy, techniques, 1959: Feb., 311- 
15 


replacement, in burns, rationale of, 
1959: Feb., 173-5 
requirements, in diarrhea with dehydra- 
tion, 1959: Feb., 39 
restriction, in cardiac failure, 1959: Feb., 
253 
retention, effect on electrocardiogram in 
endocardial fibroelastosis, 1958: Nov., 
1070 
synovial, in rheumatoid disease, 1960: 
May, 446 
therapy, concomitant replacement of ab- 
normal losses, 1959: Feb., 99 
deficit, 1959: Feb., 99 
during operative period, 1959: Feb., 
160 


in adrenocortical failure, 1959: Feb., 
209-19 

in burns, 1959: Feb., 175-7 

in congestive circulatory failure, 1959: 
Feb., 241-55 

in diabetic acidosis, ]959: Feb., 115-22 

in neurologic disease, complications 
of, 1959: Feb., 257-78 

in newborn, 1959: Feb., 181-92 

in renal disease, 1959: Feb., 123-37 

in shock, 1959: Feb., 177-9 

in surgical conditions, 1959: Feb., 155- 
67 


in trauma, 1959: Feb., 177-9 
maintenance, /959: Feb., 99 


/ 
Fluids, therapy, maintenance, in salicylat 

poisoning, 1959: Feb., 295 

of diarrhea and vomiting, 1959: Feb. 
99-114 

postoperative, 1959: Feb., 160-65 

preoperative, 1959: Feb., 157-9 

solutions, 1959: Feb., 301-10 
and techniques, 1959: Feb., 301 

15 


techniques, 1959: Feb., 310-15 
intravenous, 1959: Feb., 311-12 
parenteral, 1959: Feb., 311-15 
subcutaneous, 1959: Feb., 314-15 

Fluorescein in corneal abrasion, 1958: Feb., 
209 

Fluorohydrocortisone. See Fludrocortison 

Fluoroscopy. See under Roentgen rays. 

Follicle-stimulating hormone, 1960: Feb.. 
16 

Food. See also Diet; Milk; Nutrition; Vita- 

min; etc. 
allergic response, 1959: Aug., 867-70 
allergy, 1959: Aug., 867-80. See also 
Milk, allergy. 

atopic dermatitis due to, 1959: Aug., 
805 

clinical evaluation, 1959: Aug., 867-80 

correlation with skin tests, 1959: Aug., 
855 

cutaneous tests, 1959: Aug., 871 

development, 1959: Aug., 902-908 

duration, 1959: Aug., 871-2 

frequency, 1959: Aug., 872 

psychologic considerations, /959: 
Aug., 875-6 

skin testing for, 1959: Aug., 853-65 

as allergen, 1/959: Aug., 870-73 
contaminants, allergenicity, 1959: Aug.. 

872-3 

idiosyncracies, eating problems due to. 
1958: Aug., 598, 600 

in craniocerebral trauma, 1960: Aug.. 
548 

intake, in obesity, 1960: Feb., 209, 210 

natural, as skin testing material, /959: 
Aug., 860-63 

nonimmunologic intolerance to, 1959: 
Aug., 873-5 

parenteral absorption, 1959: Aug., 869 
70 


reactions, in infants, clinical significance, 
1959: Aug., 857-8 

sensitivity. See Food, allergy. 

skin reaction to, in children, clinical sig- 

nificance, 1959: Aug., 858-60 
in infants, 1959: Aug., 854-8 

solid, eating problems due to, 1958: Aug.. 
602, 603 

tests, falsely positive, 1959: Aug., 856 

urticaria due to, 1/959: Aug., 840, 841, 
842 

Foot. See also Ankle; Heel. 

abnormalities, congenital, /960: Feb.. 
169, 170 

calcaneus, 1959: Nov., 1166, 1167 

clubfoot, 7959: Nov., 1163, 1164 
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Foot, clubfoot, genetic counselling in, 1958: 
May, 480-81 
eczema, infectious, 1959: Aug., 793-4 
flat, spastic, 1960: Feb., 170 
musculoskeletal lesions, 
1163-70 
osteochondritis, 1959: Nov., 1169, 1170 
responses to pressure on, in infants, 
1960: Aug., 484 
talipes equinovarus, 1959: Nov., 1163, 
1164 
tibial valgus, 1959: Nov., 1171 
Foramen ovale, patent, 1959: Nov., 1058 
Forearm, musculoskeletal lesions, /959: 
Nov., 1194-6 
Foreign bodies, conjunctival, 1958: Feb., 
211-13 
corneal, 1958: Feb., 211-13 
in vagina, 1958: Feb., 46 
examination for, 1958: Feb., 31 
Fracture, fatigue, 1960: Feb., 166 
Freiberg’s disease. See Osteochondritis of 
metatarsal. 
Frenquel. See Azacyclonol. 
Fructose in renal failure, 1959: Feb., 134 
Fruits in phenylketonuria, 1960: Aug., 635 
FSH. See Follicle-stimulating hormone. 
Fuchs, heterochromic iridocyclitis of, 1958: 
Feb., 179 
Fundus oculi. See under Eyes. 
Funnel chest. See under Thorax. 
Furacin. See Nitrofurazone. 
Furazolidone in E. coli enteritis, 
Nov., 1021 
Furoxone. See Furazolidone. 
Furunculosis, treatment, 1960: Nov., 828 


1959: Nov., 


1960: 


Gait. See under Locomotion. 
Galactose, in urine in galactosemia, 1960: 
Aug., 646 
qualitative identification, 1960: May, 325 
tolerance test, 1960: May, 325 
in galactosemia, 1960: Aug., 646-7 
Galactose-l-phosphate, accumulation in 
galactosemia, 1960: May, 326 
Galactose-l-phosphate uridyl transferase, 
activity in galactosemia, 1960: 
Aug., 646-7 
direct measurement, 1960: May, 317, 
326 
values, 1960: May, 318 
Galactosemia, 1958: Aug., 681; 1959: Aug., 
874; 1960: May, 315-32, Aug., 644-52 
biochemistry, 1960: May, 320-21 
genetics, 1960: May, 316-19, Aug., 646 
vs. milk allergy, 1959: Aug., 885 
Galactosuria in galactosemia, 1960: May, 
323-4 
Gallbladder, calculi, vs. 
1960: Nov., 997 
Gallop rhythm. See Heart, sounds, ven- 
tricular filling. 
Gallstones vs. viral hepatitis, 1960: Nov., 
997 


viral hepatitis, 
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Gamma globulin, for prevention of viral 

hepatitis, 1960: Nov., 1000 

high-molecular-weight, 1960: 
272-4 

in agammaglobulinemia, 1960: May, 
428 

in chickenpox, indications for, 1960: 
Nov., 892-3 

in rheumatic fever, 1958: Nov., 1149, 
1150 

level, at birth, 1960: Nov., 804, 805 
during first month, 1960: Nov., 806 
in agammaglobulinemia, 1960: May, 

404 

low-molecular-weight, 
274-7 

placental 
805, 806 

pooled, therapeutic use, 1960: May, 
288, 289 

Gang, delinquency and, 1960: Feb., 107, 
108 

Ganglioneuroma, 1/959: May, 403 

Gantrisin. See Sulfisoxazole. 

Gargoylism, 1960: Aug., 657-8 

vs. schizophrenia, 1958: May, 505 

Gastric. See Stomach. 

juice. See Stomach, secretion. 
Gastritis, rectal bleeding due to, 
Nov., 1156 
Gastroenteritis. See also Diarrhea. 
acute, 1959: Nov., 1082 

Gastroesophageal reflux. See Esophagitis, 

reflux. 

Gastrointestinal tract. See also Colon; In- 

testines; Rectum; Stomach; etc. 
anomalies, 1959: Nov., 1089-92 
duplications, 1959: May, 419, 420, 
Nov., 1156, 1157 
site of origin, 1959: May, 415 
emotional problems involving, 1958: 
Aug., 795 
fluid therapy, 1959: Feb., 310-11 
fluids, in newborn, electrolyte con- 
tent, 1959: Feb., 188 
laboratory tests, 1958: May, 358-64 
manifestations of ECHO virus infec- 
tions, 1960: Nov., 936 
symptoms in posticteric encephalop- 
athy, 1960: Aug., 675-6 
tumors, 1959: May, 413-26 
vertebral anomalies and, 1958: May, 
457-74. See also Spine, anomalies. 
Gastroschisis, 1959: Nov., 1108 
Gaucher’s disease, infantile form, 1960: 
Aug., 653-4 
Gavage, fluid therapy by, 1959: Feb., 310- 
11 
Gaze palsy in posticteric encephalopathy, 
1960: Aug., 667-8 

Genetics. See Heredity. 

Genitals. See also Genitourinary 
Gonads; Gynecology; Urinary 
and under names of genitals. 

differentiation, prenatal, 1958: Feb., 119- 
0 


May, 


1960: May, 


transmission, 1960: Nov., 


1959: 


tract; 
tract; 
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Genitals, female, examination of, 1958: 
Feb., 19-34 
external, and vulva, disorders of, 1958: 
Feb., 35-4 
hormonal influences on, 1958: Feb., 3- 


in immaturity, 1958: Feb., 3-18 
injuries to, 1958: Feb., 44, 45 
Genitourinary tract. See also Genitals; Uri- 
nary tract. 
lower, tumors of, 1959: May, 491-509 
Gentian violet. See Methylrosaniline. 
Gigantism, pituitary, 1959: May, 584 
Gilbert’s disease, 1960: May, 388-9 
Gingivostomatitis, herpetic, acute, 
Nov., 894, 897-8 
Glands. See also specific glands. 
mucous, stimulation in bronchial allergic 
disease, 1959: Aug., 713, 718 
Glasses, in strabismus, 1958: Feb., 158-9 
Glaucoma, congenital, 1958: Feb., 225-9 
Glioma, intracranial, enzyme determina- 
tions in, 1960: Aug., 531-2 
nasal, 1959: May, 369, 576 
of brain stem, 1959: May, 355 
Globulin, gamma. See Gamma globulin. 
Glomeruli. See under Kidneys. 
Glomerulonephritis. See Nephritis, glomer- 
ular. 
Glucose, in acute renal failure, 1959: Feb., 
134, 13 
in blood. See Blood, sugar. 
in chronic renal failure, 1959: Feb., 132 
in dehydration due to hypertrophic py- 
loric stenosis, 1959: Feb., 113 
in diabetic acidosis, 1959: Feb., 119, 120, 
121 
in diarrhea, 1959: Feb., 110 
in newborn, 1959: Feb., 190 
in fluid therapy of burns, 1959: Feb., 175 
in hypernatremic dehydration, 1959: 
Feb., 198 
in hypertonic dehydration due to diar- 
rhea, 1959: Feb., 108 
in hypotonic dehydration, 1959: Feb., 110 
due to diarrhea, 1959: Feb., 107 
in isotonic dehydration, 1959: Feb., 109 
due to diarrhea, 1959: Feb., 105 
in operative period fluid therapy, 1959: 
Feb., 160 
in potassium deficiency, 1959: Feb., 37 
in salicylate poisoning, 1959: Feb., 295; 
1960: May, 241 
urinary, test for, 1958: May, 365 
Glucose dehydrogenase, uridine diphos- 
phate, 1960: May, 383-4 
Glucuronic acid, uridine diphosphate, 1960: 
May, 383 
beta-Glucuronidase, 1960: May, 384 
Glucuronide, bilirubin, 1960: May, 384-5 
Glucuronyl transferase, assay, 1960: May, 
383 
biochemistry of, 1960: May, 381-3 
enzyme activity, development of, 
1960: May, 381-2 
mechanism of, 1960: May, 382 


1960: 
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Glucuronyl transferase, location and distri- 
bution in body, 1960: May, 382- 
3 
preparation, 1960: May, 383 
Glucuronyl transferase system, clinical 
considerations, 1960: May, 386-90 
congenital absence, 1960: May, 388 
detoxication activity, 1960: May, 
390 
in newborn, 1960: May, 381-96 
Gluten sensitivity in malabsorption syn- 
drome, 1958: May, 364 
Glycogen storage disease, 1960: Aug., 652- 
3 


of heart. See under Heart. 
vs. pulmonary hypertension, 1958: 
May, 344 
Glycogenesis in potassium deficits, 1959: 
Feb., 92-3 
Glycosuria. See also Diabetes mellitus. 
chromatographic analysis, 1958: May, 
365 
Goat’s milk anemia, 1959: Aug., 874 
Goiter. See also Thyroid. 
adolescent, 1960: Feb., 26, 27 
congenital, 1959: Nov., 1027 
familial cretinism with, 1960: Aug., 660- 
61 
intrathoracic, 1959: May, 389-90 
Gold therapy in rheumatoid disease, 1960: 
May, 453 
Gonads. See also Endocrine glands; Gen- 
itals; Ovary; Testes; etc. 
dysgenesis, 1958: Feb., 126-30 
chromosomal sex tests in, 1958: May, 
386-7 
treatment, 1958: May, 393 
Goniotomy in glaucoma, 1958: Feb., 227 
Gonorrhea, 1958: Feb., 41-2 
Goodwill Industries of America, 
Aug., 756-7 
Grafts, skin. See under Skin. 
Granuloma, eosinophilic, 1959: May, 372 
kyphosis due to, 1959: Nov., 1186 
vs. bone tumor, 1959: May, 568, 569 
infectious, of vulva, 1958: Feb., 36 
umbilical, 1959: Nov., 1110, 1111 
Granulosa cell tumor, 1959: May, 497-8, 
600 


1960: 


Grasp, palmar, in infants, 1960: Aug., 483- 
4 


plantar, in infants, 1960: Aug., 483-4 
Grasping reflex. See under Reflex. 
Gratification, adolescent’s desire for, 1960: 

Feb., 101, 102 
overgratification, delinquency due to, 
1960: Feb., 101-104 
Grawitz’s tumor. See Hypernephroma. 
Groin, cystic hygroma, 1959: May, 530-35 
Group psychotherapy in_ schizophrenia, 

1958: May, 507 
Growth. See also Diet; Nutrition; etc. 

concern with, in adolescent, 1958: Aug., 

776; 1960: Feb., 192 
eating problems due to, 1958: Aug., 599 
effect of steroids on, 1959: Aug., 747 
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Growth, emotional, in normal child, 1958: 
Aug., 562-3 
in adolescence, nature of, 1960: Feb., 35 
physical, effect on mental retardation, 
1960: Feb., 151, 152 
requirements, and body content, dietary 
intake correlated with, 1959: Feb., 9 
Growth hormone. See Somatotropin. 
Guaiac test in rectal bleeding, 1959: Nov., 
1153 
Guillain-Barré syndrome vs. poliomyelitis, 
1960: Nov., 957 
Gynecologic aspects of sexual precocity, 
1958: Feb., 71-93 
Gynecologic complaints due to nutritional 
disorders, 1958: Feb., 29 
Gynecologic conditions in 
1960: Feb., 45 
Gynecologic examination, 1960: Feb., 44 
pelvic, 1960: Feb., 58, 59, 60 
Gynecology, im adolescence, 1960: Feb., 
43-63 
problems of, symposium on, 1958: Feb., 
1-149 
Gynecomastia. Sze Breast, hypertrophy. 


adolescents, 


HA virus. See Viruses, myxovirus para- 
influenzae. 
Habit constipation, 1959: Nov., 1147-8 
Hair, body, growth of, generalized, pre- 
cocious, 19538: Feb., 84-5 
excessive, 1960° Feb., 54 
pubic, development of, precocious, 1958: 
Feb., 82-3 
Hamartoma, 1959: May, 573-4 
mesenchymal, of liver, 1959: May, 438-9 
of bone, vs. bone tumor, 1959: May, 569 
Hand, eczema, infectious, 1959: Aug., 793-— 
4 


function, developmental appraisal, in in- 
fants, 1960: Aug., 498 
neurologic examination, in 
1960: Aug., 479-80 
functional use, vs. sensory loss, 1960: 
Aug., 760 
Hand-Schiiller-Christian disease vs. bone 
tumor, 1959: May, 568, 569 
Handicapped child, programs and _ re- 
sources, 1960: Aug., 749-64 
community welfare councils, 1960: 
Aug., 760 
directories of 
Aug., 761-4 
health council, 1960: Aug., 760 
health departments, 1960: Aug., 
760 
institutional 
754-5 
private residential 
Aug., 755 
public agencies, 1960: Aug., 750- 
55 


infants, 


agencies, 1960: 


care, 1960: Aug., 


care, 1960: 


social service work, 1960: Aug., 
759 
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Handicapped child, programs and _ re- 


sources, university hospitals and 
medical centers, 1960: Aug., 760 
voluntary agencies, 1960: Aug., 
756-9 
Handicaps, adolescents’ reaction to, 1960: 
Feb., 91, 92 
physical, effect on adolescent, 1960: Feb., 
194 


Harelip, genetic counselling, 1958: May, 
477-80 
treatment, timing of, 1959: Nov., 992 
Hartmann’s solution, in isotonic dehydra- 
tion, 1959: Feb., 36 
in potassium deficiency, 1959: Feb., 37 
Hartnup’s disease, 1960: May, 341, Aug., 
642 
Hay fever, 1959: Aug., 694-703. See also 
Allergy; Pollen. 
continuity symptoms, 1959: Aug., 735- 
7 


hyposensitizing (immunizing) inocu- 
lations in, 1959: Aug., 693-708 
immunization, 1959: Aug., 693-708 
steroids in, 1959: Aug., 749-50 
Head. See also Brain; Cranium; 
Neck. 
movement, in response to touch, in in- 
fants, 1960: Aug., 483 
neurologic examination, in 
1960: Aug., 506 
in infants, 1960: Aug., 477 
transillumination, in infants, 1960: Aug., 
496 
tumors, 1959: May, 367-78 
Headache in brain tumor, 1960: Aug., 690 
Health. See also Disease; Hygiene. 
council, for handicapped, 1960: Aug., 
760 
department, services for handicapped, 
1960: Aug., 760 
Hearing. See also Deafness; Ear. 
developmental appraisal, in 
1960: Aug., 497 
loss of. See Deafness. 
neurologic examination, in infants, 1960: 
Aug., 481 
testing, 1960: Aug., 738, 739 
in children, 1960: Aug., 506 
Heart. See also Arrhythmia; Blood, circu- 
lation; Cardiovascular system; etc. 
abnormal, athletics and, 1960: Feb., 178- 
80 
abnormalities, congenital, vs. pulmonary 
hypertension, 1958: May, 344 
cyanotic, athletics and, 1960: Feb., 179 
Eisenmenger syndrome, 1958: Nov., 
998-1001 
Fallot’s tetralogy, 1958: Nov., 1001- 
1005 


Face; 


children, 


infants, 


cine-angiocardiograms in, 1958: 
Nov., 970-73 
treatment, 1959: Nov., 1059-60 
foramen ovale, patent, 1959: Nov., 
1058 
frequency, 1958: Nov., 1058 
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Heart, displacements, diagnostic considera 


Heart, athletics and, 1960: Feb., 173-84 
atrial septal defect, 1958: Nov., 991-4 
cine-angiocardiograms in, 1958: 
Nov., 962-5 
atrioventricular canal, common, per- 
sistent, 1958: Nov., 1011 
treatment, 1959: Nov., 1061 
atrioventricular septation, embryology, 
1958: Nov., 1012-14 
auscultation, 1958: Nov., 839-70 
block, congenital, diagnosis, 1958: Nov., 
984 
catheterization, 1958: Nov., 907-43 
in endocardial cushion defects, 1958: 
Nov., 1022-5 
in Fallot’s tetralogy, 1958: Nov., 1003 
in hypoplastic aortic arch, 1958: Nov., 
1044 


in pulmonary hypertension, 1958: May, 
342-3 
damage from athletics, 1960: Feb., 177 
disease, clinical profile, 1958: Nov., 981- 
1098 


congenital, acyanotic, cine-angiocardi- 
ograms in, 1958: Nov., 953-69 
definition and __ electrocardio- 
graphic characteristics, 1/958: 
Nov., 885-94 
with left-to-right shunt, diagnosis, 
1958: Nov., 991-8 
clinical picture correlated with phys- 
iologic observations, 1958: Nov., 
981-1010 
correlation with murmurs, /958: 
Nov., 1090 
cyanotic, cine-angiocardiograms in, 
1958: Nov., 969-76 
definition and electrocardio- 
graphic characteristics, 1/958: 
Nov., 894-904 
with reversed or bidirectional 
shunt, diagnosis, 1958: Nov., 
998-1008 
diagnosis, 1958: Nov., 981-1010 
electrical axis in, 1958: Nov., 883-5 
genetic counselling, 1958: May, 481- 
2 


diagnosis, tools of, 1958: Nov., 839- 


endomyocardial, primary, 1958: Nov., 
1057-85 


glycogen storage, 1958: Nov., 1076-9 
diagnosis, 1958: Nov., 1059, 1060 
vs. pulmonary hypertension, /958: 
May, 344 
in newborn, 1958: Nov., 1087-98 
rheumatic, incidence, 1958: Nov., 1144 
treatment, 1958: Nov., 1099-1159 
displacements, 1958: Nov., 1109-23 
cine-angiocardiograms in, 1958: Nov., 
961-2 
dextrocardia, diagnosis, 1958: Nov., 
983 
diagnosis, 1958: 
1111-18 


Nov., 1006-1007, 


tions and surgical therapy, 1958: Nov. 
1109-23 
electrical axis, in congenital heart disease 
1958: Nov., 883-5 
electrical position, 1958: Nov., 879 
electrocardiography, 1958: Nov., 871- 
905 


in anomalous left coronary artery, 
1958: Nov., 1074-5 

in atrial septal defect, 1958: Nov., 891- 
2, 994 

in coarctation of aorta, 1958: Nov., 


in common trunk, 1958: Nov., 902-903 

in congenital heart disease, 1958: Nov.., 
879-904 

in Ebstein’s disease, 1958: Nov., 991 

in Eisenmenger complex, 1958: Nov., 
893-4, 1000 

in endocardial cushion defects, 1958: 
Nov., 1019-22 

in endocardial fibroelastosis, /958: 
Nov., 1067-72 

in Fallot’s tetralogy, 1958: Nov., 898- 
900, 1002-1003 

in Fallot’s trilogy, 1958: Nov., 900 

in glycogen storage disease, /958: 
Nov., 1077-9 

in hypoplastic aortic arch, 1958: Nov., 
1046, 1047 

in myocarditis, 1958: Nov., 1081-2 

in newborn, 1958: Nov., 1095 

in patent ductus arteriosus, 1958: Nov., 
997 

in persistent atrioventricular canal, 
1958: Nov., 896-7 

in pulmonary hypertension, 1958: May, 
341 

in pulmonary stenosis with normal 
aortic root, 1958: Nov., 990 

in single ventricle, 1958: Nov., 903- 
904 


in transposition of great vessels, 1958: 
Nov., 900-901, 1111 
in ventricular septal defect, 1958: Nov., 
887-8, 996 
endocardial _fibroelastosis, 
1958: Nov., 1063 
dilated, 1958: Nov., 1063 
primary, 1958: Nov., 1062-72 
secondary, 1958: Nov., 1063 
vs. pulmonary hypertension, /958: 
May, 344 
enlargement. See Heart, hypertrophy. 
failure. See Heart, insufficiency. 
fetal, electrocardiography, 1958: May, 
269-71 
hypertrophy, congenital, diagnosis of, 
1958: Nov., 983 
in newborn, 1958: Nov., 1092-3 
hypoplastic syndrome, left, 1958: Nov., 
1029-56 
in muscular dystrophy or atrophy, 1960: 
Aug., 725 


contracted, 
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Heart, in rheumatoid disease, 1960: May, 
442-3 
insufficiency, 1958: Nov., 1125-41 
congestive, 1959: Feb., 241-55 
fluid therapy in, 1959: Feb., 241-55 
in newborn, 1958: Nov., 1093-4 
treatment, 1958: Nov., 1095 
effect on electrocardiogram in endo- 
cardial fibroelastosis, 1/958: Nov., 
1070 
with edema, 1958: May, 407 
lesions, amenable to surgery, 1959: Nov., 
1055-62 
murmurs and sounds, atrioventricular 
valve opening, 1958: Nov., 852-3 
Carey Coombs, /958: Nov., 865 
diastolic, 1958: Nov., 863-9 
ejection, 1958: Nov., 849-51 
midsystolic, 1/958: Nov., 853-7 
first, 1958: Nov., 839-49 
in aortic stenosis, 1958: Nov., 987 
in atrial septal defect, 1958: Nov., 
993, 994 
in coarctation of aorta, 1958: Nov., 
986, 987 
in congestive failure, 1959: Feb., 
in Eisenmenger 
Nov., 1000 
in endocardial cushion 
1958: Nov., 1018 
in newborn, 1958: Nov., 1089-91 
in patent ductus arteriosus, 1958: 
Nov., 997 
in pulmonary stenosis with normal 
aortic root, 1958: Nov., 989 
in rheumatic fever, development of, 
1958: Nov., 1144-6 
in transposition of great 
1958: Nov., 1111 
in ventricular septal defect, 1958: 
Nov., 996 
regurgitant, aortic, 1958: Nov., 868— 
s) 


syndrome, 1958: 


defects, 


vessels, 


pansystolic, 1958: Nov., 857-61 
pulmonary, 1958: Nov., 868-9 
second, 1958: Nov., 839-49 
systolic, 1958: Nov., 853-63 
atrial, 1958: Nov., 866-8 
innocent, 1958: Nov., 861-3 
ventricular filling, 1958: Nov., 851- 
2, 864-6 
myocardium, hypertrophy, 
1958: Nov., 1082 
infarction, effect on  electrocardio- 
gram in endocardial fibroelastosis, 
1958: Nov., 1070-72 
output. See also Blood, 
Blood, volume. 
determination in cardiac catheteriza- 
tion, 1958: Nov., 925-6, 927 
rate, 1958: Nov., 872 
in newborn, 1958: Nov., 1094 
roentgen findings, in atrial septal defect, 
1958: Nov., 994 


idiopathic, 


circulation; 
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Heart, roentgen findings, in coarctation of 
aorta, 1958: Nov., 987 
in Ebstein’s disease, 1958: Nov., 991 
in Eisenmenger’s syndrome, 1958: 
Nov., 1000 
in Fallot’s tetralogy, 
1003 
in hypoplastic aortic arch, 1958: 
Nov., 1047, 1048 
in patent ductus arteriosus, 1958: 
Nov., 998 
in pulmonary stenosis with normal 
aortic root, 1958: Nov., 990 
in transposition of great vessels, 
1958: Nov., 1112 
in ventricular septal defect, 1958: 
Nov., 996, 997 
sounds. See Heart, murmurs and sounds. 
transposition. See Heart, displacements. 
ventricle, left, overloading of, 1/958: 
Nov., 882-3 
right, overloading of, 
881-2 
ventricular fibrillation, due to hypo- 
thermia, 1958: Nov., 1103 
ventricular hypertrophy and overloading, 
1958: Nov., 881 
ventricular septal defect, 
cine-angiocardiograms in, 
Nov., 956-7 

Heat. See also Burns. 
effects, 1959: Feb., 234 
elimination, in infections, 1959: Feb., 

144-7 
production. See also Metabolism, basal. 
in infections, 1959: Feb., 143-4 
urticaria due to, 1959: Aug., 830-32 

Heat prostration, treatment, 1959: Feb., 
235-6 

Heel. See also Foot. 
stone bruise, 1960: Feb., 170, 171 

Heller’s disease. See Dementia infantilis. 

Hemadsorption virus. See Viruses, myxo- 
virus parainfluenzae. 

Hemagglutinating virus of Japan. See Vi- 
ruses, myxovirus parainfluenzae. 

Hemangioendothelioma, _ cervical, 

Nov., 1019 
infantile, of liver, 1959: May, 437-8 
of pancreas, 1959: May, 423 

Hemangioma. See under Angioma. 

Hematochezia, 1959: Nov., 1154 

Hematoma, subdural. See under Meninges, 
hemorrhage. 

Hematopoietic tissue, abnormalities of, in 
agammaglobulinemia, 1960: May, 411- 
14 

Hemiplegia. See also Paralysis, cerebral; 

Paralysis, spastic; etc. 
spastic, infantile, 1960: Aug., 578-9 
with peripheral sensory loss, manage- 
ment, 1960: Aug., 765-75 

Hemodialysis in drug intoxications, 1960: 

May, 252 


1958: Nov., 


1958: Nov., 


1958: Nov., 
1958: 


1959: 
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Hemoglobin. See also Anemia; Blood; 
Erythrocytes. 
in maintenance of pH, 1959: Feb., 22 
increase in, solutions for, 1959: Feb., 
309-10 
levels, in surgery, 1959: Nov., 987-8 
Hemohygroma, subdural, chronic, 1960: 
Aug., 550-52 
Hemolytic disease of newborn, due to Rh 
incompatibility, prevention of, 
1958: May, 275-6 
early delivery in prevention of fetal 
death from, 1958: May, 279-85 
Hemorrhage. See also Purpura. 
adrenal, adrenocortical failure due to, 
1959: Feb., 211 
anemia due to, laboratory tests, 1958: 
May, 355-6 
anterior chamber, 1958: Feb., 214-15 
estrogen-deprivation, 1958: Feb., 3, 4 
gastrointestinal, causes of, 1959: May, 
415 
in neurosurgery, 1960: Aug., 545 
intracerebral, 1960: Aug., 575-6 
orificial, in craniocerebral trauma, 1960: 
Aug., 548 
rectal, 1959: Nov., 1153-61 
subarachnoid. See under Meninges. 
subconjunctival, 1958: Feb., 213-14 
uterine, functional. See Menstruation. 
vaginal, precocious, 1958: Feb., 83-4 
vitreous, 1958: Feb., 216 
Hemorrhagic disease of newborn, 1959: 
Nov., 1154 
Henoch-Schoenlein purpura. See Purpura, 
anaphylactoid. 
Henoch’s syndrome. See Purpura, ana- 
phylactoid. 
Hepatitis, 1959: Nov., 1082. See also Jaun- 
dice; Liver. 
infectious, 1960: Nov., 991, 993 
jaundice due to, 1959: Nov., 1064, 1065 
serum, 1960: Nov., 991, 993 
viral, 1960: Nov., 989-1001 
diagnosis, 1960: Nov., 995-9 
differential diagnosis, 1960: 
995-9 
epidemiology, 1960: Nov., 993-5 
etiology, 1960: Nov., 989-93 
prevention, 1960: Nov., 999-1000 
treatment, 1960: Nov., 1000-1001 
Hepatolenticular degeneration. See Len- 
ticular nucleus, degeneration. 
Heredity. See also Chromosomes. 
counselling in common diseases, 1958: 
May, 475-91 
in asthma, 1958: Aug., 735 
in resistance to infection, 1960: Nov., 


Nov., 


in schizophrenia, 1958: Aug., 704-705 
rheumatoid disease and, 1960: May, 438 
Hermaphroditism, pseudohermaphroditism, 
female, 1958: Feb., 130-33 
chromosomal sex tests in, 1958: 
May, 381-6 


INDEX TO VOLUMES 5, 6 AND 7 


Hermaphroditism, pseudohermaphroditism, 
female, due to adrenocortical hy- 
perfunction, 1958: May, 381-6 

with normal adrenal function, 1/958: 
May, 386 
male, 1958: Feb., 121-6 
chromosomal sex tests in, 
May, 380-81 
treatment, 1/958: May, 390-91 
true, 1958: Feb., 121 
chromosomal sex tests in, 1958: May, 
386 
treatment, 1958: May, 390-91 
Hernia, and hydroceles, 1959: Nov., 1129- 
36 


1958: 


diaphragmatic, 1959: May, 390-92, 410, 
Nov., 974-5 
congenital, 1959: Nov., 1038-40 
esophageal, 1959: May, 409 
paraesophageal, 1959: May, 409 
rectal bleeding due to, 1/959: Nov., 
1155, 1156 
epigastric, 1959: Nov., 1108 
hiatal. See Hernia, diaphragmatic. 
inguinal, 1959: Nov., 1082, 1129-36 
embryology, 1959: Nov., 1129-30 
incarceration, 1959: Nov., 1133 
strangulated, 1959: Nov., 970 
treatment, timing of, 1959: Nov., 995- 
6, 1135 
types, 1959: Nov., 1130-32 
umbilical, 1959: Nov., 973-4, 1097-1101 
treatment, timing of, 1959: Nov., 996 
Herniorrhaphy, electrolyte solution after, 
1959: Feb., 161 
Herpangina, 1960: Nov., 918-19 
diagnosis, 1960: Nov., 921 
vs. herpetic gingivostomatitis, 
Nov., 898 
Herpes B virus infection, 1960: Nov., 899- 
900 
Herpes labialis, 1960: Nov., 897 
Herpes simplex, 1960: Nov., 893-9 
clinical manifestations, 1/960: Nov., 
894-7 
diagnosis, 1960: Nov., 897 
differential diagnosis, 1960: Nov., 897- 
9 


1960: 


epidemiology, 1960: Nov., 899 
pathogenesis, 1960: Nov., 893-4 
pathology, 1960: Nov., 893-4 
primary, 1960: Nov., 893 
recurrent, 1960: Nov., 893, 897 
traumatic, 1960: Nov., 896, 898 
treatment, 1960: Nov., 899 
virus, isolation, 1960: Nov., 897 
visceral, disseminated, 1960: 
896-7 
vs. aseptic meningitis, /958: May, 318, 
319 
vs. herpangina, 1960: Nov., 921 
Herpes virus and varicella infections, 1960: 
Nov., 881-902 
Herpes zoster, 1960: Nov., 881, 882-93. See 
also Chickenpox. 


Nov., 
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Herpes zoster, pathogenesis, 1960: Nov., 
882 


vs. chickenpox, 1960: Nov., 892 
Herpesvirus hominis, 1960: Nov., 881 
characteristics, 1960: Nov., 893 
Herpesvirus simiae, 1960: Nov., 881 
characteristics, 1960: Nov., 899-900 
Herpesvirus varicellae, 1960: Nov., 881 
characteristics, 1960: Nov., 882 
Heterochromia, congenital, 1958: Feb., 179 
Heterosexual relations of adolescents, 1960: 
Feb., 139-41, 142 
Hexachlorophene in care of skin of new- 
born, 1958: May, 296 
Hiatus hernia. See Hernia, diaphragmatic. 
Hip. See also Femur; Pelvis; etc. 
coxa vara, 1959: Nov., 1180, 1181 
dislocation, 1959: Nov., 1180 
musculoskeletal lesions, 1959: 
1180-85 
Hirschsprung’s disease. See Colon, mega- 
colon. 
Hirsutism, 1960: Feb., 54 
Histamine in diagnosis of pheochromo- 
cytoma, 1959: May, 598 
History, in allergy, importance of, 1959: 
Aug., 664 
in diarrhea and vomiting, 1959: Feb., 101 
in pelvic diseases, 1958: Feb., 95-6 
in staphylococcal infections, importance 
of, 1960: Nov., 826-8 
Hives. See Angioneurotic edema; 
caria. 
Hodgkin’s disease, 1959: May, 392, 630-33 
Hoffmann-Werdnig disease, 1960: Aug., 713 
Homatropine in chemical burns of eyes, 
1958: Feb., 223 
Home, training, in mental retardation, 
1958: Aug., 678, 679 
values in, vs. community values, 1960: 
Feb., 112 
Homotransplantation in agammaglobuline- 
mia, 1960: May, 417-18 
Hormones. See also Endocrine glands; 
Endocrinology; and under specific 
glands. 
adrenal, effect on infections, 1960: Nov., 


Nov., 


Urti- 


adrenocorticotropic. See Adrenocortico- 
tropic hormone. 

excretion, in androgen-producing tu- 
mors, 1959: May, 602-603 

growth. See Somatotropin. 

in renal regulation of body fluids, 1959: 
Feb., 74-5 

influence on female genitals, 1958: Feb., 
3-4 


lactogenic. See Mammogen. 
pituitary, effect on infections, 1960: Nov., 
817 


Hospitals, nursery, environment of, in neo- 
natal infections, 1958: May, 292, 295 
personnel of, neonatal infections and, 
1958: May, 297 
premature, recommendations for use 
of oxygen in, 1958: Feb., 246 
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Hospitals, university, programs, for handi- 
capped, 1960: Aug., 760 
House dust. See Dust, house. 
Humoral defense mechanisms of fetus, 
1958: May, 274 
Hurler syndrome. See Gargoylism. 
HVJ virus. See Viruses, myxovirus para- 
influenzae. 
Hyaline membrane syndrome, in neonatal 
mortality, 1958: May, 267, 268 
Hyaluronidase in staphylococcal carrier 
states, 1960: Nov., 839 
Hydantoin compounds in behavior dis- 
orders, 1958: Aug., 588-9 
Hydeltra. See Prednisolone. 
Hydrocele, 1959: Nov., 1129-36. See also 
Hernia, inguinal. 
and hernias, 1959: Nov., 1129-36 
treatment, timing of, 1959: Nov., 995 
Hydrocephalus, 1959: Nov., 1227-35; 1960: 
Aug., 563-8 
communicating, 1960: Aug., 564, 565 
external, 1960: Aug., 573 
internal, 1960: Aug., 563 
complicating meningitis, 1960: Aug., 
572 
noncommunicating, 1960: Aug., 564 
vs. neoplastic hydrocephalus, 1959: May, 
346 
17-Hydrocorticoid production, excessive, 
1958: May, 409-10 
Hydrocortisone, in adrenal crisis, 1959: 
Feb., 215 
in allergic respiratory diseases, 
Aug., 749, 751 
in chemical burns of eyes, 1958: Feb., 223 
in malignant tumors, 1959: Nov., 1211 
in Rhus dermatitis, 1959: Aug., 847 
in sympathetic ophthalmia, 1958: Feb., 
220 
Hydrocortone. See Hydrocortisone. 
Hydrogen ion concentration. See also Acid- 
base equilibrium; Acidosis; Alka- 
losis; etc. 
body mechanisms for maintenance 
of, 1959: Feb., 20-24 
Hydroma, subdural, 1959: Nov., 1219 
Hydrosalpinx, 1958: Feb., 102 
17-Hydroxycorticosterone. See Hydrocorti- 
sone. 
Hydroxyprogesterone caproate in endo- 
metrial hyperplasia, 1958: Feb., 58 
Hydroxyzine in behavior disorders, 1958: 
Aug., 583-4 
Hygiene. See also Health. 
of menstruation, 1958: Feb., 61-2 
Hygroma, cystic, 1959: May, 530-35, Nov., 
1017-18, 1025, 1026 
of soft tissues, 1959: May, 552 
subdural, 7959: Nov., 1219; 1960: Aug., 
550-52 
Hymen in immaturity, 1958: Feb., 9-10 
Hymenectomy, 1958: Feb., 9, 10 
Hymenorrhaphy, 1958: Feb., 10 
Hyndman procedure in hydrocephalus, 
1960: Aug., 566 


1959: 
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Hypaque. See Diatrizoate. 

Hyperamino-acidemia, generalized, 
May, 334 

Hyperbilirubinemia of newborn, treatment, 
medical, 1960: May, 389-90 

Hypercalcemia. See under Blood, calcium. 

Hypercalcuria, idiopathic, 1958: May, 438 

Hyperglycinuria, rickets with, 1958: May, 
437 

Hyperkalemia. See under Blood, potassium. 

Hyperkinesis. See under Movements, dis- 
orders. 

Hypernatremia. See Dehydration, hyper- 
natremic. 

Hypernephroma, 1/959: May, 485 

Hyperosmolarity, signs and 
1959: Feb., 202 

Hyperostosis, cortical, infantile, 7959: Nov., 
1015 

Hyperplasia, adrenocortical. See Adrenals, 
cortex, hyperplasia. 

Hyperplasia endometrii, 1958: Feb., 57-8 

Hyperpnea. See Respiration, hyperventila- 
tion. 

Hypertension. See also Blood, pressure, 

high. 
pulmonary, idiopathic, 1958: May, 337- 
52 


1960: 


symptoms, 


Hypertensive disease, renal function, uni- 
lateral, tests of, 1958: May, 365-7 

Hyperuricemia in leukemia, 1959: May, 
624 

Hyperventilation. See under Respiration. 

Hypervitaminosis D vs. hyperparathyroid- 
ism, 1959: May, 591, 592 

Hypnalgia, 1958: Aug., 639 

Hypnotic drugs, 1960: May, 257, 258 

Hypoalbuminemia. See Hypoproteinemia, 
under Blood, proteins. 

Hypocalcemia. See under Blood, calcium. 

Hypogammaglobulinemia, 1960: May, 398- 

429. See also Ag globulinemia. 
clinical investigation, 1960: May, 397-433 
congenital, 1960: May, 399, 400 
relation to pneumocystis pneumonia, 
1958: May, 333 

transient, of infancy, 1960: May, 425-7 

Hypoglycemia, convulsions due to, /960- 
Aug., 592 

Hypohydration. See Dehydration. 

Hypokinesis in brain-damaged 
1958: Aug., 690 

Hyponatremia. See under Blood, sodium. 

Hypophosphatasia. See under Blood, phos- 
phatase. 

Hypoproteinemia. See under Blood, pro- 
teins. 

Hypospadias, treatmeni, timing of, 1959: 
Nov., 997 

Hyposuprarenalism. See Addison's disease. 

Hypotension. See Blood, pressure, low. 

Hypothermia in anesthesia, 1959: Nov., 
1007-1008 

Hypothyroidism, acquired, 1960: Feb., 26, 
27 





children, 


Hypoxia. See Oxygen, deficiency. 
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Hypsarrhythmia in infantile spasms, /96( 
May, 374, 375 

Hysteria vs. phenothiazine toxicity, 1960 
May, 262 


IATROGENIC. See Physicians. 
Icterus. See Jaundice. 

Idiocy, amaurotic, macular degeneratio: 

due to, 1958: Feb., 199 

amaurotic family, 1960: Aug., 655-7 

infantile, enzyme determinations in 

1960: Aug., 535-6 
juvenile, enzyme determinations in 


1960: Aug., 536 
diagnosis, dermal configurations in, 7958 
May, 531-43 


genetic counselling in, 1958: May, 487 
Idlike eruptions in eczema, 1959: Aug., 794 
Ileostomy patient, sodium, chloride and 

potassium content of gastric juice in, 

1959: Feb., 162 
Ileus, meconium. See Meconium ileus. 
Illness. See Disease. 

Ilotycin. See Erythromycin. 
Image, body, and environment, 1960: Feb.., 

86 
Immaturity, as predisposing factor in drug 

intoxication, 1960: May, 235-8 
in mental retardation, 1960: Feb., 155 
Immunity. See also Allergy; Antibodies; 
Antigens; etc. 
active, special aspects, in young infants, 
1960: May, 282-6 
to ECHO virus infections, 1960: Nov., 
942 
and infectious disease in early life, 1960: 
Nov., 799-812 

basic mechanisms, 1960: May, 269-82 

in infancy, 1960: May, 269-93 

inductive phase, 1960: May, 278 

nonspecific, 1960: Nov., 813-23 

passive, duration, 1960: May, 287 

in infancy, 1960: May, 286-9 
to ECHO virus infections, 1960: Nov., 
941 

permanent, 1/960: May, 285 

placental transmission, 1960: May, 288 

productive phase, 1960: May, 278 

recall, 1960: May, 270 

sequence of events in, 1960: May, 278-9 

specific, components of, 1960: May, 270- 

78 
during infancy, 1960: Nov., 808-809 
during intrauterine life, 1960: Nov.., 
804-808 
in early life, 1960: Nov., 804-809 
nonspecific elements affecting, 1960: 
May, 278 

specificity, 1960: May, 270 
Immunization. See also Vaccination. 

active, practical aspects, 1960: May, 289- 

91 


schedule of, 1960: May, 290 
animal danders, 1959: Aug., 704-705 
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Immunization, effect on skin test sensitiv- 
ity, 1959: Aug., 706 
for other sensitivities in hay fever and 
asthma, 1959: Aug., 703-706 
house dust, 1959: Aug., 703-704 
in asthma, 1959: Aug., 693-708 
in hay fever, 1959: Aug., 693-708 
molds, 1959: Aug., 703 
Impetigo, staphylococcal, treatment, 1960: 
Nov., 828 
streptococcal, 1960: Nov., 849, 850 
vs. chickenpox, 1960: Nov., 891-2 
Incoordination in brain tumor, 1960: Aug., 
690 
Incubus. See Nightmares. 
Independence, achievement, in adolescents, 
1958: Aug., 777 
adolescent’s need for, 1960: Feb., 106, 
107 
illness as threat to, 1960: Feb., 87 
Indicator-dilution techniques in cardiac 
catheterization, 1958: Nov., 926-9 
Infancy, immunity in, 1960: May, 269-93 
active, special aspects, 1960: May, 282- 
6 


passive, role in, 1960: May, 286-9 
specific, 1960: Nov., 808-809 
infections during, 1960: Nov., 803-804 
Infantile spasms, 1960: Aug., 596-7 
Infantile spastic hemiplegia, 1960: Aug., 
578-9 
Infants, neurologic 
Aug., 474-503 
Infection. See also Bacteremia; Immunity; 
Septicemia; and under specific names. 
anemia of, laboratory tests, 1958: May, 
354 
bacterial, effect of undernutrition on, 
1960: Nov., 815, 816 
in newborn, 1960: Nov., 802, 803 
of central nervous system, 1960: Aug., 
605-26 
cataract due to, 1/958: Feb., 169, 170 
clinical features, general, 1959: Feb., 
149-50 
complicating muscular dystrophy or 
atrophy, /960: Aug., 725 
complicating tissue responses of bron- 
chial allergic disease, 1959: Aug., 718- 
20 
Coxsackie, systemic, in newborn, 1960: 
Nov., 914-17 
diagnosis, 1960: Nov., 921 
due to cardiac catheterization, 
Nov., 940 
during infancy, 1960: Nov., 803-804 
factors in, common, 1959; Feb., 140—50 
specific, 1959: Feb., 150-52 
focal, treatment, in infectious eczema, 
1959: Aug., 802 
urticaria due to, 1959: Aug., 840 
fulminating, adrenocortical failure due 
to, 1959: Feb., 211-12 
generalized, vs. rheumatoid disease, 1960: 
May, 448 


examination, 1960: 


1958: 
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Infection, in bronchial allergic disease, 
1959: Aug., 709-24 

in leukemia, treatment, 1959: May, 615- 
16 

intrauterine, 1960: Nov., 800-802 
management, 1958: May, 294-5 

maternal, congenital anomalies due to, 
1960: Nov., 801 

metabolic reaction to, 1959: Feb., 139- 
54 


neonatal. See under Newborn. 

perinatal, 1960: Nov., 802-803 

reaction of newborn to, 1960: Nov., 802 

relation of nutrition to, 1959: Feb., 151 

resistance to, 1960: Nov., 804 
nonspecific mechanisms of, 

Nov., 813-23 

respiratory. See under Respiratory tract. 

staphylococcal, in newborn, treatment, 
1960: Nov., 832-3 

transplacental transmission, 1960: Nov., 


1960: 


urinary. See under Urinary tract. 
vs. Ewing’s tumor, 1959: May, 567 
vulvovaginal, 1958: Feb., 40-44 
Infectious diseases. See also specific dis- 
eases. 
and immunity in early life, 1960: Nov., 
799-812 
of central nervous system, enzyme 
determinations in, 1960: Aug., 532-4 
symposium on, 1960: Nov., 797-1024 
Infectious encephalitis vs. phenothiazine 
toxicity, 1960: May, 263 
Influenza, immunization, 1960: May, 290, 
291 
Influenza D virus. See Viruses, myxovirus 
parainfluenzae. 
Influenza virus Az, 1960: May, 304 
Inguinal hernia. See Hernia, inguinal. 
Inhalant allergens, atopic dermatitis due 
to, 1959: Aug., 806 
Inheritance. See Heredity. 
Inhibition, sexual, school failure due to, 
1960: Feb., 120 
Injections. See also Blood, transfusion. 
pollen. See Pollen injections. 
route of, antigenicity and, 1960: May, 
279-80 
Injuries. See also Burns; Trauma; and 
under specific organ or region. 
birth, enzyme determinations in, 1960: 
Aug., 534 
Inoculation. See Immunity; Immunization; 
Vaccination; and under various diseases. 
Insects, allergy to, 1959: Aug., 917-22 
inhalation and contact, 1959: Aug., 
917-19 
bites and stings, allergic reactions to, 
1959: Aug., 919-21 
urticaria due to, 1959: Aug., 832-4 
Inspection in abdominal pain, 1959: Nov., 
1075 
Institutional treatment of asthmatic chil- 
dren, 1959: Aug., 755-73 
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Institutionalization, for delinquency, 1960: 
Feb., 111, 112 
in mental retardation, 1958: Aug., 677; 
1960: Feb., 159-60, 163 
in schizophrenia, 1958: May, 508 
Instruments in neonatal surgery, 1959: 
Nov., 950-51 
Insulin. See also Diabetes mellitus. 
in diabetic acidosis, 1959: Feb., 118-19 
Intake, aberrations of, in infections, 1959: 
Feb., 150 
Intellect, superintellectualization, school 
failure due to, 1960: Feb., 119 
Intellectual development, in galactosemia, 
effect of treatment on, 1960: May, 
329, 330 
in infantile spasms, 1960: May, 374 
Intelligence, effect of lactose-free diet on, 
in galactosemia, 1960: Aug., 652 
in posticteric encephalopathy, 1960: 
Aug., 679-80 
tests, in mental retardation, 1960: Feb., 
158 
Interatrial septal defect, electrocardiogram 
in, 1958: Nov., 891-2 
ostium primum, treatment, 1959: 
Nov., 1059 
ostium secundum, treatment, 1959: 
Nov., 1058-9 
Intergenerational problems in adolescence, 
1960: Feb., 137-8 
Interstitial cell tumors, 1959: May, 502- 
503, 604 
Intertrigo, 1959: Aug., 794-6 
Interventricular septal defects, treatment, 
1959: Nov., 1059 
Intestines. See also Appendix; Colon; 
Feces; Gastrointestinal tract; Rectum; 
etc. 
atresia, 1959: Nov., 964 
cysts, 1959: Nov., 1080 
decompression, effect in neonatal sur- 
gery, 1959: Nov., 948-9 
diverticulum, Meckel’s, 1959: Nov., 1080, 
1091, 1156, 1157 
vs. peritonitis, primary, 1958: Feb., 


100 
duplications, 1959: May, 404, Nov., 964— 
5 


obstruction, congenital, 1959: Nov., 
961-7 
vs. peritonitis, primary, 1958: Feb., 
100 


polyps, distribution of, 1959: May, 422 
tumors, 1959: May, 418-20, Nov., 1080 
volvulus, 1959: Nov., 969-70, 1158 
Intoxicants, removal from body, 1960: 
May, 251-3 
Intoxication, drug, 1960: May, 235-55. See 
also under specific drugs and sub- 
stances. 
salicylate, 1959: Feb., 281-99; 1960: 
May, 238-42 
water. See under Water. 
Intracellular fluid. See under Fluids, body. 
Intracerebral bleeding, 1960: Aug., 575-6 


Intracranial infections, convulsions due to, 
1960: Aug., 589 
Intracranial vascular disorders, 1960: Aug.., 
575-7 
Intracutaneous test, 1959: Aug., 668-9, 860 
Intrapelvic complications, 1958: Feb., 95- 
110. See also Pelvis, diseases. 
Intraspinal tumors, 1960: Aug., 568-9 
Intussusception, 1959: Nov., 1157 
vs. peritonitis, 1958: Feb., 99 
Iodine, excretion, urinary, 1958: May, 360 
in corneal abrasion, 1958: Feb., 211 
Iodochlorhydroxyquin, in infectious ec- 
zemas, 1959: Aug., 800 
in intertrigo, 1959: Aug., 795 
in trichomoniasis, 1958: Feb., 45 
Iodopyracet in myelography, 1960: Aug., 
544 
Ions. See also Electrolytes; Hydrogen ion 
concentration. 
concentration, physical signs of, 1959: 
Feb., 103 
defective handling by renal tubules, cal- 
cium depletion due to, 1958: May, 438 
Ipecac, syrup of, to induce emesis, 1960: 
May, 251 
Iproniazid, in behavior disorders, 1958: 
Aug., 588 
toxicity, 1958: Aug., 590 
Iridocyclitis. See Uveitis, anterior. 
Iritis, 1958: Feb., 173 
Iron, deficiency, anemia of. See Anemia, 
iron deficiency. 
intoxication, 1960: May, 247-8 
Irradiation. See Radiation; Roentgen. 

Islet cell tumors, 1959: May, 423, 424 
Isoagglutinin titers and blood groups in 
agammaglobulinemia, 1960: May, 403 
Isolation in neonatal infections, 1958: May, 

293-4 
Isopto cortisone. See Cortisone. 
Isosthenuria, 1959: Feb., 125 
Isotope, radioactive, uptake of, in brain 
tumor, 1960: Aug., 695 
Ivy poison. See Rhus dermatitis. 


JACTATIO capitis nocturna, 1958: Aug., 639 
Japan, hemagglutinating virus of. See Vi- 
ruses, myxovirus parainfluenzae. 
Jaundice, 1959: Nov., 1063-72 
catarrhal, 1960: Nov., 990, 991 
congenital nonhemolytic, with kernic- 
terus, 1960: Aug., 659 
diagnosis and management, surgical, 
1959: Nov., 1063-72 
due to hepatitis, 1959: Nov., 1064, 1065 
in hepatitis, 1960: Nov., 997, 998 
in infancy, 1959: Nov., 1064-71 
in older children, 1959: Nov., 1071-2 
neonatal, 1959: Nov., 1063-4 
obstructive, 1959: Nov., 1064 
physiologic, of newborn, 1960: May, 
387-8 
vaccine, 1960: Nov., 989, 990 
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Jaws. See also Face; Teeth. 
mandible, hypoplasia, 1959: Nov., 1025 
micrognathia, 1959: Nov., 957-8, 1025 
Jeghers-Peutz syndrome, 1959: Nov., 1080 
JH viruses, 1960: May, 308-309 
Job future, necessity for adolescents, 1960: 
Feb., 70 
Joint mouse, 1959: Nov., 1178 
Joints. See also Arthritis. 
involvement, in rheumatoid disease, 
1960: May, 440-41 


KANAMYCIN in staphylococcal infections, 
1960: Nov., 836 
Kaposi’s varicelliform eruption, 1959: Aug., 
790-91 
Kenacort. See Triamcinolone. 
Keratoconjunctivitis, epidemic, 1958: May, 
304; 1960: May, 298, 300-301, Nov., 
969 
herpetic, acute, 1960: Nov., 896, 898 
Kernicterus, 1960: May, 386-7, Aug., 665 
congenital nonhemolytic jaundice with, 
1960: Aug., 659 
drugs and, 1960: May, 238 
Ketonil in phenylketonuria, 1960: Aug., 635 
Ketosteroids, in plasma, 1960: Feb., 20 
in urine. See under Urine. 
Kidneys. See also Ureters; Urinary tract. 
amino acid excretion, physiology of, 
1960: May, 336-8 
artificial, in drug 
May, 252 
biopsy, 1958: May, 367 
in renal disease, 1960: May, 353-71 
calculi, 1959: Nov., 1081 
vs. peritonitis, 1958: Feb., 100 
carcinoma, clear cell. See Hyperne- 
phroma. 
compensatory mechanisms, 1959: Feb., 
127 


intoxications, 1960: 


disease, anemia of, laboratory tests, 
1958: May, 354, 355 
biopsy in, 1960: May, 353-71 
fluid therapy, 1959: Feb., 123-37 
embryoma. See Kidneys, tumors, Wilms’s. 
failure. See Kidneys, insufficiency. 
filtration rate, general considerations, 
1959: Feb., 48-50 
function, current concepts, 1959: Feb., 
maturation of, 1959: Feb., 51-6 
unilateral, in hypertensive disease, tests 
of, 1958: May, 365-7 
glomeruli. See also Nephritis, glomeru- 
lar. 
filtration rate, first month, 1959: Feb., 


52 
structure of, 1959: Feb., 44-8 
imbalance between glomerular filtration 
and tubular reabsorption, 1959: Feb.., 
124 
in maintenance of pH, 1959: Feb., 22-4 
insufficiency, acute, fluid therapy, /959: 
Feb., 133-6 
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Kidneys, insufficiency, chronic, fluid ther- 
apy, 1959: Feb., 132-3 
osteodystrophy due to, 1958: May, 
425-7 
laboratory tests, 1958: May, 364-7 
manifestations of ECHO virus infections, 
1960: Nov., 937 
pathology, types of, 1959: Feb., 124-7 
pelvis, tumors of, 1959: May, 486-7 
structure and function, relation to regu- 
lation of body fluids, 1959: Feb., 43- 
80 


trauma, 1959: Nov., 1081 
tubular syndromes, 1960: May, 344 
tubules, acidosis, rickets due to, 1958: 
May, 438 
calcium depletion due to defective 
handling of ions by, 1958: May, 438 
defects, 1959: Feb., 125, 127 
functions of, general considerations, 
1959: Feb., 50-51 
insufficiency, rickets due to, 
May, 427-8 
reabsorption defects, abnormalities 
with, 1958: May, 437-8 
structure, 1959: Feb., 48 
tumors, 1959: May, 473-90 
Wilms’s, 1958: Feb., 105; 1959: Nov., 
1202-1204 
water loss, in hypernatremic dehydra- 
tion, 1959: Feb., 195 
Klinefelter’s syndrome. See Seminiferous 
tubules, dysgenesis. 
Knee. See also Patella. 
Baker’s cyst, 1959: Nov., 1176 
dislocation, congenital, 1959: Nov., 1174, 
1175 
injury, 1960: Feb., 167 
musculoskeletal _ lesions, 
1173-8 
osteochondritis, 1959: Nov., 1176, 1177 
Kraurosis vulvae vs. lichen sclerosus vel 
atrophicus, 1958: Feb., 38 
Kufs disease, 1960: Aug., 656-7 
Kyphosis, juvenile, 1959: Nov., 1185, 1186; 
1960: Feb., 170 


1958: 


1959: Nov., 


LaBIA majora; minora. See under Vulva. 
Labor. See also Abortion; Newborn; Ob- 
stetrics; Pregnancy; Puerperium; etc. 
early, in prevention of fetal death from 
erythroblastosis, 1958: May, 279-85 
in adolescents, management of, 1958: 
Feb., 147-8 
Laboratory, investigation, in aseptic menin- 
gitis, 1958: May, 321 
procedures, 1958: May, 353-73 
techniques, bedside, 1959: Feb., 317-20 
Lactic acid in vulvovaginitis, 7958: Feb., 44 
Lactose-free diet, effect on intelligence in 
galactosemia, 1960: Aug., 652 
Lanatoside C in congestive cardiac failure, 
1959: Feb., 249, 250 
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Landau response in infants, 1960: Aug., 
489 

Landolt’s broken ring test of vision, 1958: 
Feb., 235 

Landouzy-Déjerine type of muscular dys- 
trophy, 1960: Aug., 706-707 


Language, development, in infants and 


children, 1960: Aug., 735, 736 
retarded, in mental retardation, 1960: 
Feb., 155-6 
reception, assessment, 1960: Aug., 738- 
41 


Larynx, tumors, 1959: May, 374 
Lavage, gastric. See under Stomach. 
peritoneal, intermittent, in drug intoxica- 
tions, 1960: May, 252 
Lead poisoning, 1959: Nov., 1083 
convulsions due to, 1960: Aug., 593 
Learning, culture and, 1960: Feb., 133 
inhibition of, vs. mental retardation, 
1958: Aug., 670 
problems, in adolescence, 
115-30 
in mental retardation, 1960: Feb., 157- 
8 


1960: Feb., 


pediatrician and, 1960: Feb., 127, 128 
social system and, 1960: Feb., 133 
Legg-Calvé-Perthes disease. See Osteo- 
chondritis of femoral capital epiphysis. 
Legs. See also Extremities; Femur; Foot; 
Hip; Knee; etc. 
bowlegs, 1959: Nov., 1171, 1172 
lower, musculoskeletal lesions, 
Nov., 1170-73 
Leiomyosarcoma. See under Sarcoma. 
Lens, dislocated, 1958: Feb., 215-16 
Lenticular nucleus, degeneration, 
Aug., 639-41 
inheritance, 1960: Aug., 640 
Leptomeningitis, bacterial, enzyme deter- 
minations in, 1960: Aug., 533 
Leptospirosis, vs. aseptic meningitis, 1958: 
May, 317, 318 
vs. viral hepatitis, 1960: Nov., 996 
Letterer-Siwe disease vs. bone tumor, /959: 
May, 568, 569 
Leucine sensitivity, 1960: Aug., 642-3 
Leukemia, acute, /959: May, 612-27 
vs. granulocytic leukemia, 1959: May, 
628 


1959: 


1960: 


and lymphoma, 1959: May, 611-38 
granulocytic, chronic, 1959: May, 627-30 
lymphatic, 1959: May, 392 
rectal bleeding due to, 1959: Nov., 1155 
vs. Ewing’s tumor, 1959: May, 567-8 
Leukeran. See Chlorambucil. 
Leukin, 1960: Nov., 821 
Leukocytes. See also Blood, cells; Leu- 
kemia; Mononucleosis, infectious; etc. 
count, in rheumatoid disease, 1960: May, 
444 
Leukopenia, laboratory tests, 1/958: May, 
357-8 
Levallorphan in narcotic intoxication, 1960: 
May, 245 
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Levarterenol, in adrenal crisis, 1959: Feb 
215, 216 
in pathogenesis of schizophrenia, 1958 
Aug., 706 
Levophed. See Levarterenol. 
LH. See Luteinizing hormone. 
Lichen sclerosus vel atrophicus, 1958: Feb., 
38 
Lids. See Eyelids. 
Lignac-Fanconi disease. See Cystinosis. 
Limb-girdle type of muscular dystrophy, 
1960: Aug., 705-706 
Lip, cleft. See Harelip. 
Lipid metabolism, disorders of, 1960: Aug., 
653-8 
in salicylate intoxication, 1959: Feb.. 
284-5 
Lipochondrodystrophy, 1960: Aug., 657-8 
Lipoma, of parotid gland, 1959: May, 369 
of soft tissues, 1959: May, 552 
umbilical, 7959: Nov., 1111 
Liquor carbonis detergens in infectious ec- 
zemas, 1959: Aug., 800 
Liver. See also Bile ducts; Biliary tract. 
biopsy, in jaundice, 1959: Nov., 1067 
carcinoma, 1959: Nov., 1208 
cirrhosis, 1959: Nov., 1082 
in hepatitis, 1960: Nov., 997, 998 
with ascites, 1958: May, 407 
cysts, nonparasitic, 1959: May, 439-41 
engorgement, in congestive cardiac fail- 
ure, 1959: Feb., 244 
function tests, for biliary atresia, 1/958: 
May, 364 
in galactosemia, 1960: May, 325-6 
hyperplasia, nodular, focal, 1959: May, 
441 
manifestations of ECHO virus infections, 
1960: Nov., 937 
tumors, 1959: May, 427-47 
Lobotomy. See under Brain, surgery. 
Locomotion. See also Movements. 
gait, neurologic examination, in children, 
1960: Aug., 506-507 
in infants, 1960: Aug., 481 
in muscular dystrophy and atrophy, 
1960: Aug., 723 
Lofenalac in phenylketonuria, 1960: Aug., 
634 
Lorfan. See Levallorphan. 
Luder-Sheldon syndrome, 1960: May, 347 
Lungs. See also Bronchi; Respiratory tract; 
Thorax; etc. 
alveolar ventilation, increase in, due to 
salicylate intoxication, /959: Feb., 
282-3 
cysts, 1959: Nov., 1032-4 
treatment, timing of, 1959: Nov., 1001 
emphysema, obstructive, /959: Nov., 
1034-6 
hyaline membrane. 
branes. 
in rheumatoid disease, 1960: May, 443 
Lupus erythematosus, disseminated, renal 
biopsy in, 1960: May, 362-4 


See Hyaline mem- 
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Lupus erythematosus, vs. rheumatoid dis- 
ease, 1960: May, 448 ff. 
Luteinizing hormone, 1960: Feb., 16 
Lutembacher’s syndrome, diagnosis, 1958: 
Nov., 995 
Luteoma. See Adrenals, tumors, rest. 
Lye stricture of esophagus, 1959: May, 416 
Lymph nodes, abnormalities, in agamma- 
globulinemia, 1960: May, 411 
mediastinal, inflammatory 
1959: May, 392-6 
Lymphadenitis, cervical, 1959: Nov., 1016- 
17; 1960: Nov., 848-9 
mesenteric, acute, 1959: Nov., 1079 
Lymphangiectasia, 1959: May, 537 
Lymphangioma, treatment, timing of, 1959: 
Nov., 992 
Lymphangitis, streptococcal, 1960: Nov., 
850 
Lymphatic system, hypertrophy, in rheuma- 
toid disease, 1960: May, 442 
in resistance to infection, 1960: Nov., 
819-20 
Lymphoma, 1959: Nov., 1201-1202 
malignant, of small intestine, 1959: May, 
419 
mediastinal, 1959: May, 387, 392 
Lymphosarcoma. See under Sarcoma. 


lesions, 


MACROGENITOSOMIA precox. See Adrenals, 
hyperplasia. 

Macroglobulin antibodies, 1960: May, 272- 
4 


Macroglobulinemia, 1960: May, 273 

Macroglossia, 1959: Nov., 1024 

Macromastia gigantica. See Breast, hyper- 
trophy. 

Macula. See under Eyes. 

Magnesium, body content, 1959: Feb., 9, 

13-14 

requirements, 1959: Feb., 38 

Magnet reflex in infants, 1960: Aug., 484 

Malabsorption syndrome, laboratory tests, 
1958: May, 358-64 

Malformations. See Abnormalities. 

Malnutrition. See Nutrition, disorders. 

Malta fever. See Brucellosis. 

Mammogen in breast development, 1958: 
Feb., 64 

Mandible, hypoplasia, 1959: Nov., 1025 

Manipulativeness in adolescents, 1960: 
Feb., 103 

Maple sugar urine disease, 1960: May, 335, 
Aug., 641-2 

Marble-board test in brain damage, 1958: 
Aug., 693 

Marfan’s syndrome, 1960: Aug., 722 

Marriage, age at, lowering of, 1960: Feb., 
144, 145 

Marrow, bone. See Bones, marrow. 

Marsilid. See Iproniazid. 

Masculinovoblastoma. See Adrenals, tu- 
mors, rest. 

Masturbation, /958: Feb., 
767-74 


115-18, Aug., 


1063 


Maternal. See Mother. 
Maturation, capacity for, in asthma, 1958: 
Aug., 742-3 
concern with, in adolescents, 1958: Aug., 
776 
lag in, reading disabilities due to, 1958: 
May, 515 
Measles, 1960: Nov., 870-77 
clinical features, 1960: Nov., 871-3 
differential diagnosis, 1960: Nov., 873-7 
vs. ECHO virus infections, 1960: Nov., 
940 
Meat base milks in milk allergy prophy- 
laxis, 1959: Aug., 906 
Meckel’s diverticulum, 1959: Nov., 1080, 
1091, 1156, 1157 
Meconium ileus, 1959: Nov., 965-7 
Meconium peritonitis, 1959: Nov., 967 
Mediastinum, anatomic contents, 1959: 
May, 381 
anterior, mass lesions, 1959: May, 381-92 
cysts, 1959: Nov., 1027, 1028 
masses in, differential diagnosis, 1959: 
May, 379-412 
middle, mass lesions, 1959: May, 392- 
400 


obstruction, extrinsic, 1959: Nov., 1026-9 
posterior, mass lesions, 1959: May, 400- 
10 
teratoma, 1959: May, 577-8 
tumors, 1959: Nov., 1027, 1028 
Medical center programs for handicapped, 
1960: Aug., 760 
Medicine, experimental and clinical, al- 
dosterone in, 1958: May, 397-416 
Mediterranean anemia. See Thalassemia. 
Medrol. See Methylprednisolone. 
Medulloblastoma, 1959: May, 354 
Megacolon. See under Colon. 
Megimide. See Bemegride. 
Melena, 1959: Nov., 1153 
Membranes, cell, metabolic transfer across, 
1959: Feb., 150-51 
Menarche. See Menstruation, inception. 
Meninges, hemorrhage, subarachnoid, 
spontaneous, 1960: Aug., 575-6 
subdural, chronic, 1960: Aug., 550-52 
subdural effusion, acute, complicating 
meningitis, 1960: Aug., 621-3 
complicating meningitis, 1960: Aug., 


subdural hematoma, 1959: Nov., 1216-21 
chronic, 1960: Aug., 550-52 
papilledema due to, 1958: Feb., 198 

subdural hemohygroma, chronic, 1960: 

Aug., 550-52 

subdural hydroma, 1959: Nov., 1219 

subdural hygroma, 1959: Nov., 1219 
chronic, 1960: Aug., 550-52 

Meningitis. See also Meningoencephalitis. 
aseptic, 1958: May, 313-22; 1960: Nov., 
912-14 
caused by ECHO virus, 1958: May, 
305-307 
diagnosis, 1960: Nov., 920 
due to poliovirus, 1960: Nov., 952 
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Meningitis, aseptic, vs. poliomyelitis, 1960: 
Nov., 956 
with maculopapular rash, 1958: May, 
307-308, 319-20 
bacterial, 1960: Aug., 605-26 
acute subdural effusion complicating, 
1960: Aug., 621-3 
in premature infant, 1960: Aug., 611- 
12 
purulent, vs. aseptic meningitis, 1958: 
May, 315, 316, 317 
recurrent, with dermoid sinus, 1/960: 
Aug., 608-609 
secondary to removal of dermoid 
cyst, 1960: Aug., 609-10 
vs. ECHO virus infections, 1960: Nov., 
939 
with agranulocytosis, 1960: Aug., 612- 
13 


with prolonged fever and pleocytosis, 
1960: Aug., 610-11 
complications, 1960: Aug., 572-3 
in ECHO virus infections, 1960: Nov., 
933 
primary, 1960: Aug., 606 
secondary, 1960: Aug., 606 
streptococcal, 1960: Nov., 852 
tuberculous, vs. aseptic meningitis, 1958: 
May, 315, 316 
Meningocele, 1960: Aug., 560-61. See also 
Spina bifida. 
cervical, 1959: Nov., 1015 
cranial, 1960: Aug., 561 
mediastinal, 1959: May, 410 
Meningoencephalitis. See also Encepha- 
litis; Meningitis. 
due to Coxsackie virus, in newborn, 
1960: Nov., 914-17 
diagnosis, 1960: Nov., 921 
herpetic, acute, 1960: Nov., 896, 898-9 
Menorrhagia, 1960: Feb., 53 
Menses. See Menstruation. 
Menstruation, adolescent’s 
1958: Aug., 781-2 
anovulatory, 1958: Feb., 55-6 
delayed, 1960: Feb., 53 
emotional problems due to, 1958: Aug., 


reaction to, 


79 
inception, 1958: Feb., 51 
early, 1958: Feb., 53 
problems of, 1958: Feb., 51-62 
Mental deficiency. See also Idiocy. 
genetic counselling in, 1958: May, 486 
vs. schizophrenia, 1958: May, 504 
Mental health programs for handicapped, 
1960: Aug., 755 
Mental retardation, 1958: Aug., 667-85 
in adolescence, 1960: Feb., 147-64 
achievement limits in, 1960: Feb., 
162 
neurosurgery in prevention of, 1959: 
Nov., 1215-35 
Mental state, examination of, in children, 
1960: Aug., 503-504 
Mental tests in mental retardation, 1960: 
Feb., 158 
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Mentation in posticteric encephalopathy, 
1960: Aug., 679-80 
Meperidine, in cardiac catheterization, 
1958: Nov., 908 
Mephenesin in behavior disorders, 1958: 
Aug., 585 
Meprobamate, in behavior disorders, 1958: 
Aug., 5 
toxicity, 1958: Aug., 589, 590; 1960: 
May, 258 
Meralluride in congestive cardiac failure, 
1958: Nov., 1134; 1959: Feb., 251 
Mercaptomerin sodium in heart failure, 
1958: Nov., 1134 
Mercaptopurine, in acute leukemia, 1959: 
May, 617 
in granulocytic leukemia, 1959: May, 629 
Mercuhydrin. See Meralluride. 
Mercurials, electrolyte disturbances due to, 
1958: Nov., 1135 
in heart failure, 1958: Nov., 1134—5 
Mercury, ammoniated, in condyloma acu- 
minatum, 1958: Feb., 38 
Mesenchymoma. See Mesodermal tumor, 
mixed. 
Mesentery, cysts, 1960: Nov., 1080 
lymphatic, 1959: May, 535-7 
tumors, 1959: Nov., 1080 
Mesodermal tumor, mixed, 
549-52 
Mesothelial cyst. See Pericardial cyst. 
Metabolic and nutritional considerations 
in adolescence, 1960: Feb., 33-42 
Metabolic reaction to infectious disease, 
1959: Feb., 1 
Metabolism. See also Heat, production. 
basal, correlation with surface area, 
1959: Feb., 33, 34 
in adolescence, 1960: Feb., 35-6 
carbohydrate, disorders of, 1960: Aug., 
644-53 


1959: May, 


catabolism, tissue, in potassium deficits, 
1959: Feb., 92 
disorders of, cataract due to, 1958: Feb., 
169 


convulsions due to, 1960: Aug., 591-3 

hereditary, involving nervous system, 
1960: Aug., 627-63 

relation to liver tumors, 1959: May, 
444 


electrolyte, effect of aldosterone on, 
1958: May, 399-400 

errors of, inborn, 1960: Aug., 627 

concepts, 1960: Aug., 628-31 

in resistance to infection, 1960: Nov., 
816-18 

lipid, disorders of, 1960: Aug., 653-8 

of amino acids, abnormalities of, 1960: 
May, 334-6 

protein, disorders of, 1960: Aug., 631- 
44 


rate of, increase in, in salicylate intoxica- 
tion, 1959: Feb., 284 
total, 1959: Feb., 33 
Metaraminol bitartrate in adrenal crisis, 
1959: Feb., 216 
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Metatarsal, osteochondritis, 1959: Nov., 
1170 
Metatarsus primus varus, 1959: Nov., 1165, 
1166 
Methadone in narcotic withdrawal syn- 
drome in newborn, 1960: May, 246 
Methamphetamine intoxication, 1960: May, 
246 
Methchlorethamine, in Hodgkin’s disease, 
1959: May, 631 
in malignant tumors, 1959: Nov., 1211 
Methotrexate. See Amethopterin. 
Methylprednisolone in allergic respiratory 
diseases, 1959: Aug., 749 
Methylrosaniline, in candidiasis, ]958: Aug., 
812 


in infectious eczemas, 1959: Aug., 800 
in intertrigo, 1959: Aug., 795 
in mycotic infections of vagina, 1958: 
Feb., 46 
in oral thrush, 1958: May, 293 
in vulvar mycosis, 1958: Feb., 36 
Methyltestosterone. See under Androgens. 
Meticortelone. See Prednisolone. 
Meticorten. See Prednisone. 
Metrorrhagia, 1960: Feb., 49-50 
Microbids in eczema, 1959: Aug., 794 
Microcephaly vs. craniostenosis, 1959: 
Nov., 1222 
Micrognathia, 1959: Nov., 957-8, 1025 
Microhematocrit test in diabetic acidosis, 
1959: Feb., 118 
Mikedimide. See Bemegride. 
Milk, aliergy, 1959: Nov., 1082 
prevention, 1959: Aug., 906-13 
composition, 1959: Aug., 892 
cow’s, allergy to, 1959: Aug., 881-900 
development, 1959: Aug., 902-904 
immunology, 1959: Aug., 889-91 
incidence, 1959: Aug., 888-9, 905- 
906 
oral desensitization schedule, 1959: 
Aug., 896 
eating problems due to, 1958: Aug., 598 
goat’s, anemia due to, 1959: Aug., 874 
human, intoxication due to, 1959: Aug., 


versus cow’s milk, in milk allergy, 
1959: Aug., 904-905 
hypoallergenic, composition, 1959: Aug., 
894 


meat base, in milk allergy prophylaxis, 
1959: Aug., 906 
soybean, in milk allergy prophylaxis, 
1959: Aug., 906-908 
substitutes, composition, 1959: Aug., 893 
ingredients, 1959: Aug., 895 
Miltown. See Meprobamate. 
Mineral oil. See Petrolatum, liquid. 
Miotics in strabismus, 1958: Feb., 158-9 
Mitral valve, atresia, 1958: Nov., 1036-8 
regurgitation, cine-angiocardiograms in, 
1958: Nov., 968-9 
stenosis, 1958: Nov., 1038-40 
athletics and, 1960: Feb., 179 
Moebius’s syndrome, 1960: Aug., 721-2 
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Molds, atmospheric, atopic dermatitis due 
to, 1959: Aug., 813-14 
immunization for, 1959: Aug., 703 
Monilia infections. See Candidiasis. 
Moniliasis. See Candidiasis. 
Monitoring in anesthesia, 1959: Nov., 1008 
Mononucleosis, infectious, vs. ECHO virus 
infections, 1960: Nov., 941 
vs. viral hepatitis, 1960: Nov., 996 
Moro reflex, in brain damage, 1958: Aug., 
694 
in infants, 1960: Aug., 494-5 
during birth shock, 1960: Aug., 515 
Morphine, in anoxia in newborn, 1958: 
Nov., 1096 
in burns, 1959: Feb., 172, 173 
in cardiac failure, 1958: Nov., 
1959: Feb., 254 
Morphine sulfate in cine-angiocardiogra- 
phy, 1958: Nov., 950 
Mortality, from neoplasms, 1959: May, 449 
in neonatal surgery, factors in, control- 
lable, 1959: Nov., 947-53 
uncontrollable, 1959: Nov., 945-7 
unknown, 1959: Nov., 953 
neonatal, reduction in, 1958: May, 259- 
77 
Moser exercise in dysmenorrhea, 1960: 
Feb., 47 
Mothers, insecure or neurotic, eating prob- 
lems due to, 1958: Aug., 599 
Motor ability in mental retardation, 1960: 
Feb., 153 
Motor accomplishments, developmental 
appraisal, in infants, 1960: Aug., 498 
Motor patterns, new, delay in acquisition 
of, in behavioral syndrome with 
brain damage, 1958: Aug., 691-2 
primitive, retention in behavioral syn- 
drome with brain damage, 1958: 
Aug., 690-91 
Motor performance in behavioral syndrome 
with brain damage, 1958: Aug., 688- 
92 
Motor symptoms, extrapyramidal, due to 
phenothiazines, 1960: May, 259, 260 
Motor system, neurologic examination, in 
children, 1960: Aug., 507 
Mouth. See also Teezh. 
changes, in posticteric encephalopathy, 
1960: Aug., 677 
mucosa, smear, as test of chromosomal 
sex, 1958: May, 376 
neurologic examination, in infants, 1960: 
Aug., 476-7 
tumors, 1959: May, 369-74 
Movements. See also Eyes, movements; 
Locomotion; Muscles. 
disorders, hyperkinesis, delinquency due 
to, 1960: Feb., 100 
in brain-damaged children, 1958: 
Aug., 688, 689, 690 
hypokinesis, in brain-damaged chil- 
dren, 1958: Aug., 690 
spontaneous, neurologic examination of, 
in infants, 1960: Aug., 478-9 


1137; 
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Mucic acid test in galactosemia, 1960: Aug., 


Mucoepidermoid tumors, 1959: Nov., 1209 
Mucoproteins in duodenal secretions, in 
malabsorption syndrome, 1958: May, 363 
Mucosa, oral, smear of, as test of chromo- 
somal sex, 1958: May, 376 
Mucous glands, stimulation, in bronchial 
allergic disease, 1959: Aug., 713, 718 
Mucoviscidosis. See Pancreas, disease, fibro- 
cystic. 
Mucus, control of, in bronchial allergic dis- 
ease, 1959: Aug., 721-2 
Mumps, 1960: Nov., 979-88 
complications, 1960: Nov., 982-3 
diagnosis, 1960: Nov., 983-4 
epidemiology, 1960: Nov., 984-5 
etiology, 1960: Nov., 979-80 
immunity, 1960: Nov., 985-7 
laboratory findings, 1960: Nov., 982 
nonglandular, vs. aseptic meningitis, 
1958: May, 318 
pathogenesis, 1960: Nov., 980 
physical findings, 1960: Nov., 981-2 
prevention, 1960: Nov., 985-7 
prognosis, 1960: Nov., 984 
symptoms, 1960: Nov., 980-81 
treatment, 1960: Nov., 984 
Murmurs. See under Heart. 
Muscles, abnormalities, arthrogryposis, 
1960: Aug., 719-21 
treatment, surgical, 1960: Aug., 726 
atrophy. See Atrophy, muscular. 
contractures, in muscular dystrophy and 
atrophy, 1960: Aug., 725 
multiple congenital, 1960: Aug., 719- 
21 
contusion, 1960: Feb., 168 
dystrophy. See Dystrophy, muscular. 
electromyography, in posticteric enceph- 
alopathy, 1960: Aug., 681 
ocular, paralysis of, 1958: Feb., 187-8 
smooth, spasm of, in bronchial allergic 
disease, 1959: Aug., 713, 718 
speech, examination of, 1960: Aug., 742- 
4 


tone, changes in, in behavioral syndrome 
with brain damage, 1958: Aug., 692 
in infants, after birth shock, 1960: 
Aug., 516 
during birth shock, 1960: Aug., 513 
in newborn, evolution, 1960: Aug., 
524 
neurologic examination, in 
1960: Aug., 485 
weakness, in diseases, 1960: Aug., 716, 
717 
Muscular atrophy. See under Atrophy. 
Muscular dystrophy. See under Dystrophy. 
Muscular Dystrophy Associations of Amer- 
ica, 1960: Aug., 757 
Musculoskeletal lesions, evaluation, 1959: 
Nov., 1163-96 
Mustargen. See Methchlorethamine. 
Myalgia, epidemic, 1960: Nov., 910-12 
diagnosis, 1960: Nov., 920 


infants, 
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Myalgia, epidemic, symptoms, 1960: Nov., 
912 

Myasthenia gravis, ocular, 1958: Feb., 188- 
9 


Mycostatin. See Nystatin. 


Mycotic infections, vaginal, 1958: Feb., 
45-6 
Myelitis. See also Meningoencephalitis; 


Poliomyelitis. 
in ECHO virus infections, 1960: Nov., 
933-4 
Myelography in neurosurgery, 1960: Aug., 
544 


Myelomeningocele, 1960: Aug., 560-61 
Myleran. See Busulfan. 
Myoblastoma of tongue, 1959: May, 373 
Myocarditis, 1958: Nov., 1080-82 
due to Coxsackie viruses, 1960: Nov., 
917-18 
diagnosis, 1960: Nov., 921 
in newborn, 1960: Nov., 914-17 
diagnosis, 1960: Nov., 921 
rheumatic, athletics and, 1960: Feb., 179 
Myocardium. See Myocarditis; and under 
Heart. 
Myositis. See also Dermatomyositis. 
enzyme determinations in, 1960: Aug., 
539 
Myotonia congenita, 1960: Aug., 707, 708 
vs. myotonic dystrophy, 1960: Aug., 
708 
Myxovirus 
Viruses. 


parainfluenzae. See under 


Na-EDTA. See Sodium ethylenediamine 
tetra-acetic acid. 
Nalline. See Nalorphine. 
Nalorphine in narcotic intoxication, 1960: 
May, 245 
Narcolepsy. See under Sleep, disorders. 
Narcotics. See also Anesthesia; and specific 
drugs. 
intoxication due to, 1960: May, 245-6 
withdrawal syndrome in newborn, 1960: 
May, 245-6 
Nasal. See Nose. 
Nasopharynx, angiofibroma, juvenile, 1959: 
May, 371, 372 
carcinoma, 1959: May, 370 
x-ray examination, in agammaglobuline- 
mia, 1960: May, 403, 404 
National Association for Retarded Chil- 
dren, 1960: Aug., 757 
National Foundation, 1960: Aug., 757 
National Multiple Sclerosis Society, 1960: 
Aug., 758 
National Society for Crippled Children and 
Adults, Inc., 1960: Aug., 758 
Navicular bone, accessory, 1959: Nov., 
1167, 1168 
osteochondritis, 1959: Nov., 1169, 1170 
Neck, adenitis, 1/959: Nov., 1016-17; 1960: 
Nov., 848-9 
cystic hygroma, 1959: May, 530-35 


INDEX TO VOLUMES 5, 6 AND 7 


Neck, hemangioma, 1959: Nov., 1018-19 
lesions, visible, 1959: Nov., 1011-22 
malformations, 1959: Nov., 1011-15 
meningocele, 1959: Nov., 1015 
neurologic examination, in 

1960: Aug., 506 
in infants, 1960: Aug., 477 
nevi, 1959: Nov., 1021 
obstruction, extrinsic, 1959: Nov., 1026— 
9 


children, 


swelling, ectopic, 1959: Nov., 1013 
teratoma, 1959: May, 576-7 
tuberculosis, 1959: Nov., 1017 
tumors, 1959: May, 367-78, Nov., 1017- 
21 
web, 1959: Nov., 1014-15 
Neck reflex, tonic, in brain-damaged chil- 
dren, 1958: Aug., 690 
in infants, 1960: Aug., 490-93 
Neck righting reflex in infants, 1960: Aug., 
490-93 
Negativism in asthma, 1958: Aug., 741-2 
Nematodes, uveitis due to, 1958: Feb., 183 
Neomycin, in E. coli enteritis, 1960: Nov., 
1020, 1021 
in staphylococcal carrier states, 1960: 
Nov., 839 
Neoplasms, 1959: May, 337-41. See also 
Cancer; Sarcoma; Tumors; and organ 
or region affected. 
general considerations, 1959: May, 337- 
41 


malignancy, pathologic criteria of, 1959: 
May, 339 
metastatic, of central nervous system, 
enzyme determinations in, 1960: Aug., 
532 
mortality from, 1959: May, 449 
of central nervous system, enzyme de- 
terminations in, 1960: Aug., 531-2 
primary, nongliogenous, enzyme deter- 
minations in, 1960: Aug., 532 
sites of, 1959: May, 449 
sites of origin, 1959: May, 339 
types, 1959: May, 339, 349 
Neoplastic diseases, symposium on, 1/959: 
May, 337-638 
Nephrectomy in nephroblastoma, 
May, 481, 482 
Nephritis, glomerular, acute, 1960: Nov., 
fluid therapy in, 1959: Feb., 128-9 
chronic, renal biopsy in, 1960: May, 
361-2 
sodium-losing, /958: May, 408 
Nephroblastoma, 1959: May, 474-85 
Nephron-destroying disease, progressive, 
1959; Feb., 124, 125 
Nephrosis, 1958: May, 407; 1960: May, 348 
lower nephron, urine concentration in, 
1959: Feb., 64, 65 
Nephrotic syndrome, fluid therapy, 1959: 
Feb., 129-32 
renal biopsy in, 1960: May, 357-60 
Nerve fibers, medullated, vs. retinoblas- 
toma, 1959: May, 361 


1959: 
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Nerves. See also Nervous system; Paralysis. 
cranial, oculomotor, paralysis of, 1958: 
Feb., 187, 188 
optic, atrophy of, 1958: Feb., 196-7 
head, drusen of, vs. retinoblastoma, 
1959: May, 362, 363 
neuritis, papilledema due to, 1958: 
Feb., 198 
papilledema, 1/958: Feb., 197-9 
peripheral, trauma to, 1960: Aug., 558- 
60 


Nervous system. See also Brain; Cerebel- 
lum; Nerves; Reflex; etc. 

autonomic, examination of, in chil- 
dren, 1960: Aug., 508 

in posticteric encephalopathy, 1960: 


Aug., 678-9 
central, anomalies of, 1960: Aug., 560- 
63 
bacterial infections, 1960: Aug., 
605-26 


infections of, vs. ECHO virus in- 
fections, 1960: Nov., 939-40 
infectious diseases, enzyme deter- 
minations in, 1960: Aug., 532-4 
manifestations of ECHO virus in- 
fections, 1960: Nov., 933-5 
neoplasms of, enzyme determina- 
tions in, 1960: Aug., 531-2 
tumors, 1959: May, 343-58; 1960: 
Aug., 689-701 
degenerative diseases, enzyme deter- 
minations in, 1960: Aug., 536-7 
demyelinating diseases, enzyme deter- 
minations in, 1960: Aug., 536-7 
infections, 1960: Aug., 569-75 
metabolic disorders involving, 1960: 
Aug., 627-63 
vascular diseases, enzyme determina- 
tions in, 1960: Aug., 534 
Neurenteric cysts, 1959: May, 404-406 
Neurilemmoma, /959: May, 548 
Neuroblastoma, 1959: May, 449-72, Nov., 
1198-1201 
mediastinal, 1959: May, 400, 402, 403 
metastatic, vs. Ewing’s tumor, 1959: 
May, 567 
Neuroepithelioma, 1959: May, 363 
Neurofibroma of tongue, 1959: May, 373 
Neurogenic tumors of mediastinum, 1959: 
May, 400-403 
Neurologic and neuromuscular diseases, 
enzyme determinations in, 1960: Aug., 
527-42 
Neurologic disease, fluid therapy in, com- 
plications of, 1959: Feb., 257-79 
Neurologic examination, 1960: Aug., 471- 
510 
for spinal cord tumor, 1960: Aug., 699 
modification, 1960: Aug., 471-4 
of infants, 1960: Aug., 474-503 
and children, 1/960: Aug., 471-510 
appearance and disappearance of 
signs, 1960: Aug., 502 
synthesis of findings, 
500-503 


1960: Aug., 
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Neurologic examination, of older children, 
1960: Aug., 503-508 
recording, 1960: Aug., 472 


Neurologic findings, after birth shock, 


1960: Aug., 516-21 
during birth shock, 1960: Aug., 513- 
16 


Neurologic lesions, abdominal pain due to, 
1959: Nov., 1083 
Neurology. See also Nerves; Nervous sys- 
tem. 
pediatric ophthalmology from standpoint 
of, 1958: Feb., 185-201 
Neuromotor symptoms in posticteric en- 
cephalopathy, 1960: Aug., 672-4 
Neuromuscular and neurologic diseases, 
enzyme determinations in, 1960: Aug., 
527-42 
Neuromuscular diseases, enzyme determi- 
nations in, 1960: Aug., 538-9 
Neuromuscular symptoms of phenothia- 
zine toxicity, 1960: May, 262 
Neuropediatrics, symposium on, 
Aug., 469-775 
Neurosis, obsessive-compulsive, 1958: Aug., 
701 
vs. schizophrenia, 1958: May, 506 
Neurosurgery, 1960: Aug., 543-82 
fluid therapy in, 1959: Feb., 165 
in prevention of mental retardation, 
1959: Nov., 1215-35 
Neutrophils, in test of chromosomal sex, 
1958: May, 377 
Nevi, cervical, 1959: Nov., 1021 
strawberry, incidence of, 1959: May, 527 
treatment, timing of, 1959: Nov., 992 
Newborn, adrenal hemorrhage in, 1959: 
Feb., 211 
antibody responses in, 1960: Nov., 807 
Apgar rating, 1958: May, 265 
arrhythmia of, 1958: Nov., 1095 
caloric requirements, daily, 1959: Feb., 


1960: 


chickenpox in, 1960: Nov., 884 
clinical appraisal, 1959: Feb., 181-2 
electrolyte content of gastrointestinal 
fluids in, 1959: Feb., 188 
electrolyte requirements, 
181-4, 186 
eyes, care of, 1958: May, 296-7 
fluid therapy in, 1959: Feb., 181-92 
glucuronyl transferase system in, 1960: 
May, 381-96 
heart disease in, 1958: Nov., 1087-98. 
See also under Heart, disease. 
hemolytic disease of. See under Hemo- 
lytic disease. 
hemorrhagic disease of, 1959: Nov., 1154 
hyperbilirubinemia of, treatment, medi- 
cal, 1960: May, 389-90 
infections, 1958: May, 287-300; 1960: 
Nov., 802-803 
diagnosis, early, 1958: May, 266, 293 
prenatal, 1958: May, 272-3 
routes of, 1958: May, 273-4 
laboratory data, 1959: Feb., 182-4 


1959: Feb., 
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Newborn, mortality, 1958: May, 259 
causes, anatomic, 1958: May, 261 
preventability, 1958: May, 262-4 

program for, 1958: May, 265-7 
reduction in, 1958: May, 259-77 
narcotic withdrawal syndrome in, 1960 
May, 245-6 
physiologic jaundice of, 1960: May, 387- 
8 


postural and tonic patterns in, develop 
ment, 1960: Aug., 511-25 
reaction to infection, 1960: Nov., 802 
respiration in, 1959: Nov., 1023-4 
skin, care of, 1958: May, 296 
surgery in, 1959: Nov., 945-54 
factors affecting success and failure 
in, 1959: Nov., 945-54 
urgent, 1959: Nov., 979-81 
systemic Coxsackie infection in, 1960: 
Nov., 914-17 
umbilicus, care of, 1958: May, 296 
water requirements, 1959: Feb., 186 
Niemann-Pick disease, 1960: Aug., 654—5 
enzyme determinations in, 1960: Aug., 
536 
Nightmares, 1958: Aug., 640 
Night terrors, 1958: Aug., 640 
Nipples. See under Breast. 
Nitrofurazone in vulvovaginitis, 1/958: Feb.., 


Nitrogen, excretion, 1959: Feb., 53 
solutions for provision of, 1959: Feb., 
308 
Nitrogen mustard, in granulocytic leukemia, 
1959: May, 629 
in Hodgkin’s disease, 1959: May, 631, 
634 
in malignant tumors, 1959: Nov., 1211 
Nodules in rheumatoid disease, 1960: May, 
443 
Norepinephrine. See Levarterenol. 
Nose. See also Nasopharynx. 
cavity, tumors of, 1959: May, 369-74 
choanae, atresia or stenosis, 1959: Nov., 
956-7, 1024 
encephalocele, 1959: Nov., 1024 
obstruction, 1959: Nov., 1024 
teratoma, 1959: May, 576 
Novobiocin in staphylococcal 
1960: Nov., 836 
Nucleoprotein, streptococcal, skin reaction 
to, 1960: May, 272 
Nummular eczema, 1959: Aug., 796-8 
Nurse, responsibility in neonatal surgery, 
1959: Nov., 953-4 
Nursery. See under Hospitals. 
Nursing care in ulcerative colitis, 1960: 
Feb., 198, 199 
Nutrition. See also Diet; Eating; Food; 
Vitamin; etc. 
disorders of, gynecologic complaints due 
to, 1958: Feb., 29 
in resistance to infection, 1960: Nov., 
815-16 
in ulcerative colitis, 1960: Feb., 199 
relation to infection, 1/959: Feb., 151 


infections, 
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Nutrition, state of, influence of emotional 
factors on, 1960: Feb., 40-41 
undernutrition, effect on bacterial infec- 
tions, 1960: Nov., 815, 816 
Nutritional and metabolic considerations 
in adolescence, 1960: Feb., 33-42 
Nystagmus, 1958: Feb., 189-96 
due to cataract, 1958: Feb., 170 
Nystatin, in candidiasis, 1958: Aug., 812, 
813 
in mycotic infections of vagina, 1958: 
Feb., 46 


Oak poison. See Rhus dermatitis. 
Obesity, behavior problems in, 1958: Aug., 
613-27 
complicating muscular dystrophy or 
atrophy, 1960: Aug., 725-6 
in adolescent, 1960: Feb., 54, 207-20 
Observation in neurologic examination of 
infants, 1960: Aug., 474-81 
Obsessive-compulsive neurosis, 1958: Aug., 


Obstetrics. See also Abortion; Labor; Preg- 
nancy; Puerperium; etc. 

teen-age, 1958: Feb., 139-49 

Ocular. See Eyes; Vision. 

Oculo-cerebro-renal syndrome, 1958: May, 
437 

Odontoma, 1959: May, 375 

Office management of behavior disorders, 
1958: Aug., 561-72 

Oidiomycosis. See Candidiasis. 

Oleandomycin, triacetyl. See Triacetylole- 
andomycin. 

Oleoresin, Rhus, in Rhus dermatitis pro- 
phylaxis, 1959: Aug., 849 

Olfactory neuroepithelial 
May, 370, 371 

Oligomenorrhea, 1960: Feb., 50-51 

Oligophrenia, phenylpyruvic, 1/958: Aug., 

681 


tumor, /959: 


vs. schizophrenia, 1958: May, 505 
Oliguria. See Urine, suppression. 
Omentum, lymphatic cyst, 1959: May, 535- 

7 


Omphalitis, 1959: Nov., 1109 
Omphalocele, 1959: Nov., 1101-1107. See 
also Hernia, umbilical. 
anomalies associated with, 1959: Nov., 
1103-1104 
Omphalomesenteric duct, embryologic de- 
velopment, 1959: Nov., 1088-9 
obliterated, 1959: Nov., 1092 
patent, 1959: Nov., 1089-90 
partially, 1959: Nov., 1090-91 
Operation. See Surgery. 
Ophthaine, for ocular foreign bodies, 1958: 
Feb., 212 
in examination of eye injuries, 
Feb., 204 
Ophthalmia, sympathetic. See Uveitis. 
Yphthalmologic examination in tumors of 
central nervous system, 1959: May, 349 


1958: 
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Ophthalmology, pediatric, from standpoint 
of neurology, 1958: Feb., 185-201 

symposium on, 1958: Feb., 151-247 

Oppenheim’s disease. See Amyotonia con- 
genita. 

Opsonin, 1960: Nov., 821 

Optic nerves; neuritis. See under Nerves. 

Organic disorders vs. schizophrenia, 1958: 
May, 505-506 

Orofacial changes in posticteric encepha- 
lopathy, 1960: Aug., 677 

Orphan virus. See Viruses, ECHO. 

Orphans, war, education program, 1960: 
Aug., 753 

Orthopedic aspects of adolescent 
athletics, 1960: Feb., 165-72 

Orthopedic evaluation in mental retarda- 
tion, 1958: Aug., 673 

Orthopedic management of rachitic de- 
formities, 1958: May, 438-9 

Orthopnea in congestive cardiac failure, 
1959: Feb., 243 

Orthoptics in strabismus, 1958: Feb., 159- 
61 


and 


Osazone test in galactosemia, 1/960: Aug., 


Osgood-Schlatter disease. See Osteochon- 
dritis of knee. 
Osler-Weber-Rendu syndrome. See Telangi- 
ectasia, hemorrhagic, hereditary. 
Osteochondritis, of femoral capital epiph- 
ysis, 1959: Nov., 1181, 1182 
of knee, 1959: Nov., 1176, 1177; 1960: 
Feb., 171, 181 
of metatarsal, 1959: Nov., 1170 
of navicular bone, 1959: Nov., 
1170 
Osteodystrophy, due to renal insufficiency, 
1958: May, 425-7 
pan-nephritic. See Osteodystrophy due 
to renal insufficiency. 
Osteoma, osteoid, vs. osteosarcoma, 1959: 
May, 569 
Osteomyelitis, of cranial vault, 1960: Aug., 
572 
staphylococcal, treatment of, 1960: Nov., 
829-31 
Osteosarcoma. See under Sarcoma. 
Osteotomy for rachitic deformities, 1958: 
May, 439 
Ostium primum defect, 1958: Nov., 991, 
992, 994-5 
persistent, 1958: Nov., 1011. See 
also Endocardial cushion defects. 
treatment, 1959: Nov., 1059 
Ostium secundum defect, 1958: Nov., 991, 
992 
treatment, 1959: Nov., 1058-9 
Otitis media, 1960: Nov., 850-51 
Otosone-F. See Hydrocortisone. 
Otto’s pelvis. See Arthrokatadysis. 
Outbursts, explosive, impulsive, episodic, 
1958: Aug., 570 
Ovary, agenesis. See Gonads, dysgenesis. 
cyst, 1958: Feb., 104; 1959: May, 601- 
602, Nov., 1080, 1081 


1169, 





1070 


Ovary, cyst, follicular, precocious puberty 
due to, 1958: Feb., 75-8 
hormones, Ethisterone in endometrial 
hyperplasia,: 1958: Feb., 58 
in immaturity, 1958: Feb., 18 
rudimentary, syndrome of. See Gonads, 
dysgenesis. 
teratoma, 1959: May, 578 
tumors, 1958: Feb., 105; 1959: May, 491- 
500, 599-604; 1960: Feb., 55 
androgen-producing, 1959: May, 602- 
604 


dermoid, 1958: Feb., 104; 1959: May, 
377, 385, 578 

estrogen-producing, 1959: May, 599- 
602 


sexual precocity due to, 1958: Feb., 80, 
136 


treatment, 1958: Feb., 106 
Overdependency in asthma, 
741-2 
Overdeprivation, delinquency due to, 1960: 
Feb., 104-108 
Overeating, eating problems due to, 1958: 
Aug., 601 
Overgratification, delinquency due to, 1960: 
Feb., 101-104 
Overstimulation, delinquency due to, 1960: 
Feb., 98-101 
Oxygen, capacity, of blood, in cardiac 
catheterization, 1/958: Nov., 920-24 
consumption, in cardiac catheterization, 
1958: Nov., 924-5 
content, of blood, in cardiac catheteriza- 
tion, 1958: Nov., 920-24 
deficiency, cyanotic, in newborn, treat- 
ment, 1958: Nov., 1096 
fetal distress due to, 1958: May, 268, 
269 
in barbiturate intoxication, 1960: May, 


1958: Aug., 


mechanism of action in retrolental fibro- 
plasia, 1958: Feb., 244-6 
role in retrolental fibroplasia, 1958: Feb., 
242-4 
saturation, of blood, in cardiac catheter- 
ization, 1958: Nov., 920-24 
therapy, in asthma, 1959: Aug., 688 
in bronchial allergic disease, 1959: 
Aug., 722 
in cardiac failure, 1958: Nov., 1136— 
7; 1959: Feb., 254 
uptake, in hypothermia, 1958: Nov., 1100 
use in premature nursery, recommenda- 
tions for, 1958: Feb., 246 
utilization, cardiovascular respiratory fit- 
ness and, 1960: Feb., 175 
Oxytetracycline in tick typhus, 1960: Nov., 
1007 


Pain. See also Headache; and under spe- 
cific organs and regions. 
in adolescents, 1960: Feb., 165 
psychogenic, during sleep, /958: Aug., 
639 
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Palate, cleft, genetic counselling in, 1958 
May, 477-80 
treatment, timing of, 1959: Nov., 992-3 
teratoma, 1959: May, 576 
Palmar grasp in infants, 1960: Aug., 483 
4 


Palpation in abdominal pain, 1959: Nov.., 
1076-7 
Palsy. See Paralysis. 
Pancreas, and gastrointestinal tract, tumors 
of, 1959: May, 413-26 
annular, 1959: Nov., 964 
cysts, 1959: May, 423 
ectopic tissue, in stomach, 1959: 
424 
rectal bleeding due to, 1959: Nov.. 
1156 
fibrosis, cystic, diagnosis, 
225-7 
electrolyte abnormality in, 
Feb., 221-40 
genetic counselling in, 1958: 
486 
tumors, 1959: May, 423-4 
Pancreatitis, acute, 1959: Nov., 1080 
Panuveitis, 1958: Feb., 173 
Papilledema. See under Nerves, optic. 
Papilloma, nasal, 1959: May, 369 
of choroid plexus, 1959: May, 356, 357 
of larynx, 1959: May, 374 
Papular urticaria vs. chickenpox, 
Nov., 892 
Paracort. See Prednisone. 
Paracortol. See Prednisolone. 
Paraganglioma, nonchromaffin. See Chemo- 
dectoma. 
Parainfluenza virus. See Viruses, 
virus parainfluenzae. 
Paraldehyde in convulsions due to hyper- 
natremic dehydration, 1959: Feb., 198 
Paralysis. See also Hemiplegia. 
brachial, 7959: Nov., 1190, 1191 
cerebral, 1960: Aug., 577-80 
hyperkinetic disorders, 1/960: Aug., 
due to Coxsackie viruses, 1960: Nov., 
914 
diagnosis, 1960: Nov., 920 
familial, hyperkalemic, 1960: Aug., 658- 
9 


May. 


1959: Feb.., 
1959: 


May, 


1960: 


myxo- 


gaze, in posticteric encephalopathy, 1960: 
Aug., 667-8 
in poliomyelitis, 1960: Nov., 955 
of ocular muscles, 1958: Feb., 187-8 
periodic, familial, 1958: May, 408 
hereditary, 1960: Aug., 658 
spastic, 1960: Aug., 579 
Parathyroid glands, tumors, 
590-92 
Paraurethral duct cyst, 1958: Feb., 39 
Parenteral fluids. See under Fluids. 
Parenteral therapy. See Fluids and electro- 
lyte, therapy. 
Parents. See also Father; Mother. 
absence of, delinquency due to, /958: 
Aug., 761 
577-8 


1959: May, 
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Parents, adolescent’s changing feelings 


toward, 1958: Aug., 781 
adopting, in adoptions, 1958: May, 526- 
7 


approval by, adolescents’ need for, 1960: 
Feb., 137, 138 
cooperation in genital examination in 
young girls, 1958: Feb., 22-3 
counselling, in hemangiomas, 1959: May, 
524 
in mental 
675-6 
education and counselling, in muscular 
dystrophy or atrophy, 1960: Aug., 727 
guidance, in mental retardation, 1958: 
Aug., 677-8 
in etiology of schizophrenia, 1958: May, 
502-503 
influence on heterosexual relations of 
children, 1960: Feb., 139, 140, 142 
natural, involvement in adoptions, 1958: 
May, 525-6 
orientation in asthma, 1959: Aug., 731-3 
permissiveness, delinquency due to, 1960: 
Feb., 103 
psychotherapy with, in childhood schizo- 
phrenia, 1958: May, 507 
Parotid gland, fibrosarcoma, 1959: May, 
369 
hemangioma, 1959: May, 368, 369 
lipoma, 1959: May, 369 
Parotitis, chronic, vs. neoplasm, 1959: May, 


retardation, 1958: Aug., 


epidemic, 
Mumps. 

Passive transfer test, 1959: Aug., 669 

Paste, tar and bentonite, in atopic derma- 
titis, 1959: Aug., 778 

Patch test, 1959: Aug., 678-9 

Patella. See also Knee. 
dislocation, 1959: Nov., 

1960: Feb., 167 
treatment, 1960: Feb., 168 

Patient-physician relationship, need for au- 
thority in, 1960: Feb., 6 

Pauling-Pressmann-Haurowitz 
immunity, 1960: May, 278 

Pavor nocturnus. See Night terrors. 

P.D.C. See Pentadecyl catechol. 

Pectus excavatum. See Thorax, 
chest. 

Pediatrician, as specialist, 1960: Feb., 222 
delinquency and, 1960: Feb., 113 
learning problems and, 1960: Feb., 127, 

128 


1960: Nov., 979. See also 


1175, 1176; 


theory of 


funnel 


responsibility in neonatal surgery, 1959: 
Nov., 954 
Peer problem in adolescence, 1960: Feb., 
135-7 
Pelvis, diseases, complications of, 
pelvic, 1/958: Feb., 95-110 
Otto’s. See Arthrokatadysis. 
pain in, 1960: Feb., 50 
tumors, 1/958: Feb., 104-108 
viscera, infections of, 1958: Feb., 102- 
104 


intra- 
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Penicillamine in Wilson’s disease, 1960: 
Aug., 641 
Penicillin, allergy to, 1959: Aug., 678 
benzathine. See Benzathine penicillin. 
for prevention of streptococcal infections, 
1960: Nov., 864 
in eye injuries, 1958: Feb., 218 
in gonorrheal vulvovaginitis, 1958: Feb., 
41 
in infections of pelvic viscera, 
Feb., 103 
in meningitis, 1960: Aug., 617, 619 
in osteomyelitis, 1960: Nov., 830, 831 
in pneumonia in newborn, 1958: May, 
294 
in prevention of recurrence of rheumatic 
fever, 1960: Nov., 863 
in rheumatic fever, 1958: Nov., 1146-7 
prevention of recurrences, 1958: 
Nov., 1153-4 
in staphylococcal infections, 1960: Nov., 
836 


1958: 


in streptococcal infections, 1960: Nov., 
859, 860 
Pentadecyl catechol in Rhus dermatitis, 
prophylaxis, 1959: Aug., 849 
Peptic ulcer, 1959: Nov., 1080, 1156 
Perazil. See Chlorcyclizine hydrochloride. 
Perception, body image, environment and, 
1960: Feb., 86 
in behavioral syndrome with brain dam- 
age, 1958: Aug., 692-4 
in mental retardation, 1960: Feb., 157 
Percorten. See Desoxycorticosterone tri- 
methylacetate. 
Percussion in abdominal pain, 1959: Nov., 
1077 
Periarteritis nodosa vs. rheumatoid disease, 
1960: May, 449, 450, 451 
Pericarditis due to Coxsackie viruses, 1960: 
Nov., 917-18 
diagnosis, 1960: Nov., 921 
Pericardium, cyst, 1959: May, 387-8 
Perineum, inflammation, 1958: Feb., 35-6 
Peritoneum, lavage, in drug intoxications, 
1960: May, 252 
Peritonitis, 1959: Nov., 967-9 
idiopathic. See Peritonitis, primary. 
primary, 1958: Feb., 97-102; 1959: Nov., 
1079 
Permapen. See Benzathine penicillin. 
Permissiveness, parental, delinquency due 
to, 1960: Feb., 103 
Peroneal spasm, 1959: Nov., 1168 
Perphenazine in behavior disorders, 1958: 
Aug., 579 
Personality, 
736 ff. 
in posticteric 
Aug., 680 
Personnel in reduction of neonatal mor- 
tality, 1958: May, 266 
Perthes-Legg-Calvé disease. See Osteochon- 
dritis of femoral capital epiphysis. 
Pertussis. See Whooping cough. 
Pes adductus, 1959: Nov., 1164, 1165 


development, 1958: Aug., 


encephalopathy, 1960: 
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Pessary, stem, in dysmenorrhea, 1960: Feb., 
48 


Petit mal. See under Epilepsy. 
Petrolatum, liquid, in constipation, 1958: 
Aug., 754 
Peutz-Jeghers syndrome, 1959: May, 418, 
419, Nov., 1080 
pH. See Hydrogen ion concentration. 
Phagocytes in resistance to infection, 1960: 
Nov., 821-2 
Phagocytin, 1960: Nov., 821 
Phagocytosis, surface, 1960: Nov., 821 
Pharyngitis, adenovirus, 1960: May, 299- 
300, Nov., 969 
due to parainfluenza virus, 1960: Nov., 
973, 974-5 
exudative, nonbacterial, 1958: May, 303 
Pharyngoconjunctival fever, 1958: May, 
303-304; 1960: May, 299-300, Nov., 
968-9 
Pharynx, obstruction, 1959: Nov., 1024-5 
tumors, 1959: May, 369-74, Nov., 1024 
Phenergan. See Promethazine. 
Phenobarbital in dysmenorrhea, /960: Feb., 
47 
Phenobarbital sodium, in cine-angiocardi- 
ography, 1958: Nov., 950 
in convulsions due to hypernatremic 
* dehydration, 1959: Feb., 198 
in status epilepticus, 1960: Aug., 596 
Phenothiazine, derivatives, dosage, 1960: 
May, 265 
in behavior disorders, 
575-80 
side reactions, 1960: May, 259-62 
intoxication, 1960: May, 249-50 
convulsions due to, 1960: Aug., 594 
Phentolamine, in diagnosis of pheochromo- 
cytoma, 1959: May, 598 
Phenylbutazone in rheumatoid disease, 
1960: May, 453 
Phenylketonuria, 1958: Aug., 674; 
May, 335, Aug., 631-9 
Phenylpropanolamine in bronchial allergic 
disease, 1959: Aug., 721 
Phenylpyruvic oligophrenia. 
Phrenia. 
Pheochromocytoma, 1959: May, 597-9 
Phobia, school, 1958: Aug., 645-66. See 
also School phobia. 
Phosphatase, alkaline, 
Feb., 21 
Phosphate, excretion, in maintenance of pH, 
1959: Feb., 23-4 
in iron intoxication, 1960: May, 248 
requirements, 1959: Feb., 38 
Phosphoethanolamine excretion in urine, 
1960: May, 336 
Phosphoric acid in maintenance of pH, 
1959: Feb., 22 
Phosphorus, body content, 1959: Feb., 9, 
15-16 
inorganic, in serum, 1960: Feb., 20 
kidney filtration rate, 1959: Feb., 126 
Physical appearance, mental retardation 
and, 1960: Feb., 153 


1958: Aug., 


1960: 


See Oligo- 


in plasma, 1/960: 
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Physical examination, in abdominal pain. 
1959: Nov., 1075-8 
in hernia-hydrocele, 1959: Nov., 1132 
Physical findings on genital examination in 
young girls, 1958: Feb., 30 
Physical fitness, 1960: Feb., 175-6, 182 
Physical therapy in muscular dystrophy 
and atrophy, 1960: Aug., 724 
Physician-adolescent _ relationship, 
Aug., 778-9 
Physicians, adoption and, 1958: May, 523- 
30. See also Adoption. 
physician-patient relationship, eating 
problems due to, 1958: Aug., 601, 
602 
need for authority in, 1960: Feb., 6 
responsibility for preparation of child for 
surgery, 1959: Nov., 979-86 
role in prevention of juvenile delinquency, 
1958: Aug., 762-5 
sexual precocity due to, 1958: Feb., 85-7 
Physiology of renal amino acid excretion, 
1960: May, 336-8 
Pierre Robin syndrome, 1959: Nov., 1025 
Pigeon breast, 1959: Nov., 1189 
Pineal extract in pathogenesis of schizo- 
phrenia, 1958: Aug., 707 
Pinealoma, 1959: May, 575 
Pituitary gland, tumors, 1959: May, 584-5 
Pituitary hormones, effect on infections, 
1960: Nov., 817 
Placenta, function, tests of, 1958: May, 
271-2 
transmission of immunity or antibody 
across, 1960: May, 288 
Placing, neurologic examination, in infants, 
1960: Aug., 486-7 
Plakin, 1960: Nov., 821 
Plant pollen, atopic dermatitis due to, 
1959: Aug., 811-13 
Plantar grasp in infants, 1/960: Aug., 483-4 
Plantar reflex, in infants during shock, 
1960: Aug., 515 
neurologic examination, in 
1960: Aug., 482-3 
Plaque technique for poliovirus antibodies, 
1960: Nov., 949 
Plasma. See under Blood. 
Plasma cell pneumonia. See Pneumonia, 
interstitial. 
Plasmacytes in bone marrow in agamma- 
globulinemia, 1960: May, 413 
Platelets. See under Blood. 
Pleurodynia. See Myalgia, epidemic. 
Plexectomy, choroid, in hydrocephalus, 
1960: Aug., 566 
Pneumatocele complicating staphylococcal 
pneumonia, 1959: Nov., 1046, 1047, 1049 
Pneumocystis carinii. See Pneumonia, in- 
terstitial. 
Pneumocystis pneumonia. See Pneumonia, 
plasma cell, interstitial. 
Pneumoencephalography. See under Brain. 
Pneumomediastinum, 1959: Nov., 1036-8 
Pneumonia, abdominal pain due to, 1959: 
Nov., 1082, 1083 


1958: 


infants, 
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Pneumonia, adenovirus, 1960: May, 301- 
302, Nov., 969-70 
atypical, primary, 1958: May, 303 
complicating chickenpox, 1960: Nov., 887 
clinical manifestations, 1960: Nov., 
886, 889 
treatment, 1960: Nov., 892 
in barbiturate intoxication, 1960: May, 
244 
interstitial, in 
May, 424-5 
plasma cell. See Pneumonia, interstitial. 
plasma cell, interstitial, 1958: May, 327- 
35 


globulinemia, 1960: 





pneumocystis. See Pneumonia, plasma 
cell, interstitial. 
staphylococcal, 1959: Nov., 1043-54 
complications, pleural and pulmonary, 
1959: Nov., 1043-54 
primary, 1959: Nov., 1043, 1044-8 
secondary, 1959: Nov., 1048-52 
treatment of, 1960: Nov., 834-5 
vs. peritonitis, 1958: Feb., 99, 100 
Pneumothorax, 1959: Nov., 1036-8 
Poison ivy, oak. See Rhus dermatitis. 
Poisoning. See also under specific sub- 
stances, as Acetylsalicylic acid, etc. 
abdominal pain due to, 1959: Nov., 1083 
convulsions due to, 1960: Aug., 593-4 
salt, in hypernatremic dehydration, 1959: 
Feb., 195 
Poliomyelitis, 1960: Nov., 947-63 
abortive, 1960: Nov., 951-2 
age incidence, 1960: Nov., 958-9 
bulbar, 1960: Nov., 954-6 
clinical features, 1960: Nov., 951-6 
diagnosis, 1960: Nov., 956-7 
differential diagnosis, 1960: Nov., 956-7 
encephalitic, 1960: Nov., 955 
epidemiology, 1960: Nov., 957-9 
etiology, 1960: Nov., 947-50 
immunization, 1960: May, 289, Nov., 
960-62 
laboratory findings, 1960: Nov., 953-4 
nonparalytic, 1960: Nov., 952 
paralytic, 1960: Nov., 952-3 
pathogenesis, 1960: Nov., 950-51 
pathology, 1960: Nov., 950-51 
prevention, 1960: Nov., 960-62 
psychologic effects, 1960: Feb., 183, 184 
seasonal incidence, 1960: Nov., 959 
sex incidence, 1960: Nov., 959 
socio-economic factors, 1960: Nov., 958- 
9 


transmission, modes of, 1960: Nov., 957- 
8 


treatment, 1960: Nov., 959 
vs. ECHO virus infections, 1960: Nov., 
939 
Poliovirus. See under Viruses. 
Pollen, extracts, in asthma and hay fever, 
co-seasonal treatment, 1959: 
Aug., 696 
preseasonal treatment, 
Aug., 697, 698, 699 
labelling of, 1959: Aug., 696 


1959: 
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Pollen, injections, for patients not reacting 
to scratch tests, 1959: Aug., 699, 
700-701 

for patients reacting to scratch tests, 
1959: Aug., 698 
local reactions, 1959: Aug., 699-700 
precautions after, 1959: Aug., 702-703 
repository, 1959: Aug., 703 
mixtures, 1959: Aug., 701-702 
plant, atopic dermatitis due to, 1959: 
Aug., 811-13 
Pollinosis. See Hay fever. 
Polymyxin, in E. coli enteritis, 1960: Nov., 


in meningitis, 1960: Aug., 619 
Polyp, colonic, 1959: May, 421, Nov., 1080, 
1157, 1158 
intestinal, distribution of, 1959: May, 422 
nasal, 1959: May, 369 
umbilical, 1959: Nov., 1092 
Polyposis, colonic, 1959: Nov., 1158, 1159 
multiple, hereditary, 1959: May, 421, 
422 


congenital, treatment, timing of, 1959: 
Nov., 998 

Pontocaine. See Tetracaine. 

Porphyria, abdominal pain due to, 1959: 
Nov., 1083 

Position in cardiac failure, 1958: Nov., 
1137; 1959: Feb., 254 

Postoperative. See under Surgery. 

Postural and tonic patterns, development, 
in newborn infant, 1960: Aug., 511-25 
Posture, body, neurologic examination of, 

in infants, 1960: Aug., 477-8 
developmental appraisal, in infants, 1960: 
Aug., 498 
in craniocerebral trauma, 1960: Aug., 


in infants, after birth shock, 1960: Aug., 
516-20 
during birth, 1960: Aug., 513-14 
in newborn, evolution, 1960: Aug., 523 
prone, in infants, 1960: Aug., 485 
tests of, in brain-damaged children, 1958: 
Aug., 691 
Potassium, administration of, contraindica- 
tions, 1959. Feb., 95 
content, of body, 1959: Feb., 9, 13 
of gastric juice in ileostomy patients, 
1959: Feb., 162 
deficits, and intracellular dehydration, 
1959: Feb., 92-6 
in salicylate poisoning, repair of, 1959: 
Feb., 294, 295 
urine concentration in, 1959: Feb., 66, 
67 
with metabolic alkalosis, urine and 
body fluids in, 1959: Feb., 73 
excretion, 1959: Feb., 53 
in diabetic acidosis, 1959: Feb., 119, 120, 
121 
in digitalis intoxication, 1960: May, 249 
in fluid therapy, for diarrhea in new- 
born, 1959: Feb., 190 
postoperative, 1959: Feb., 161 
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Potassium, in fluid therapy, preoperative, 
1959: Feb., 158 
in newborn, 1959: Feb., 159 

in isotonic dehydration, 1959: Feb., 109 

in renal failure, 1959: Feb., 133 

in salicylate intoxication, 1959: Feb., 
294, 295; 1960: May, 242 

infusion, urine and body fluids in, 1959: 
Feb., 73 

intake, correlated with body content and 
growth requirements, 1959: Feb., 9 

level, serum, bedside test for, 1959: Feb., 
317, 318 

loss, salt depletion and dehydration, 
1959: Feb., 81-98 

replacement by other cations, 1959: Feb., 
93-6 

requirements, 1959: Feb., 37-8 
in diarrhea with dehydration, 1959: 

Feb., 39 

in parenteral fluids, 1959: Feb., 32, 33 

solution, in dehydration, 1959: Feb., 95 
in potassium deficiency, 1959: Feb., 37, 


Potassium acetate in hypertonic dehydra- 
tion due to diarrhea, 1959: Feb., 108 
Potassium bicarbonate in diarrhea, 1959: 
Feb., 111 
Potassium chloride, in convulsions due to 
thallium poisoning, 1960: Aug., 594 
in digitalis toxicity, 1958: Nov., 1133 
in fluid therapy in newborn, 1959: Feb., 
187 


in heart failure, 1958: Nov., 1136 
in hereditary periodic paralysis, 1960: 
Aug., 658 
in hypernatremic dehydration, 1959: 
Feb., 198 
in rheumatic fever, 1958: Nov., 1150 
solution, in dehydration due to hyper- 
trophic pyloric stenosis, 1959: Feb., 
113 
Potassium iodide, in asthma, 1959: Aug., 
in bronchial allergic disease, 1959: 
Aug., 722 
Potassium lactate solution, Darrow’s, in 
diarrhea, 1959: Feb., 110 
in hypotonic dehydration, 1959: 


Feb., 110 
due to diarrhea, 1959: Feb., 
107 
in isotonic dehydration, 1959: 
Feb., 109 
due to diarrhea, 1959: Feb., 
105 


Potassium-losing nephritis. See Aldoster- 
onism due to adrenal adenoma. 
Potassium permanganate, in infected burns, 
1960: Nov., 829 
in infected eczema, 1960: Nov., 829 
in infectious eczemas, 1959: Aug., 799 
Poudrage, pericardial, in endocardial fibro- 
elastosis, 1958: Nov., 1072 
Practitioner, adolescent and, 1/960: Feb., 
3-14 
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Prausnitz-Kiistner test. See Passive transfe: 
test and under Allergy, skin tests. 
Praxis, examination, in children, 
Aug., 504 
Prediction data in juvenile delinquency, 
1958: Aug., 763-5 
Prednis. See Prednisolone. 
Prednisolone, in allergic respiratory disease, 
1959: Aug., 749, 751 
in chemical burns of eyes, 1958: Feb., 
223 
in leukemia, 1959: May, 617 
in sympathetic ophthalmia, 1958: Feb., 
220 
reactions, untoward, 1959: Aug., 747, 
748 
Prednisone, in allergic respiratory disease, 
1959: Aug., 749, 751 
in eczema, 1959: Aug., 781 
in Hodgkin’s disease, 1959: May, 634 
in leukemia, 1959: May, 617 
in malignant tumors, 1959: Nov., 1211 
in rheumatic fever, 1958: Nov., 1150, 
1151 
Pregnancy, 1960: Feb., 53 
effect on aldosterone production, 1958: 
May, 410 
in adolescence, 1958: Feb., 142 ff. 
prenatal care, 1958: Feb., 145-7 
toxemia in, 1958: Feb., 146, 147 
prenatal care in prevention of mortality, 
1958: May, 265 
Pregneninolone in endometrial hyperplasia, 
1958: Feb., 58 
Prejudice, social, in mental retardation, 
1960: Feb., 160 
Premarin. See under Estrogens. 
Premature infant, meningitis in, 1960: Aug., 
611-12 
Prematurity, effect 
1959: Nov., 945 
mortality rate, 1958: May, 260 
retinopathy of. See Retrolental fibro- 
plasia. 
Prenatal. See Fetus; Pregnancy. 
Preoperative. See under Surgery. 
Prepuce, adherent, 1958: Feb., 37-8 
Pressure, foot responses to, in infants, 
1960: Aug., 484 
Procaine, anesthesia, in renal biopsy, 1960: 
May, 355 
in spine and spinal cord trauma, 1960: 
Aug., 555 
Procaine amide in digitalis toxicity, 1958: 
Nov., 1133; 1960: May, 249 
Procaine hydrochloride in cine-angiocardi- 
ography, 1958: Nov., 950 
Prochlorperazine, in behavior disorders, 
1958: Aug., 579 
side reactions, 1960: May, 260 
Proctoscopy in ulcerative colitis, 1960: Feb., 
198 


1960: 


in neonatal surgery, 


Progesterone, effect on breast development, 
1958: Feb., 64 
in endometrial hyperplasia, 1958: Feb., 
58 
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Progesterone, in metrorrhagia, 1960: Feb., 
49, 50 
Progonoma, melanotic, 1959: May, 375 


Promazine in behavior disorders, 1958: 
Aug., 578-9 

Promethazine, in behavior disorders, 1958: 
Aug., 580 


in cardiac catheterization, 1958: Nov., 
908 
side reactions, 1960: May, 260 
Pronestyl. See Procaine amide. 
Propadrine. See Phenylpropanolamine. 
Propanediol derivatives, in behavior dis- 
orders, 1958: Aug., 585-6 
toxicity, 1958: Aug., 589, 590 
Properdin, 1960: Nov., 820, 821 
concentration, in agammaglobulinemia, 
1960: May, 416-17 
system, 1960: Nov., 820, 821 
Prostate, tumors, 1959: May, 504-507 
Proteins, absorption, in malabsorption syn- 
drome, 1958: May, 364 
metabolism, disorders of, 1960: Aug., 
631-44 
plasma, increase in, solutions for, 1959: 
Feb., 309-10 
requirements, in adolescence, 1960: Feb., 
37-8 
restriction, in osteodystrophy due to 
renal insufficiency, 1958: May, 427 
serum. See under Blood, serum. 
solutions, excessive administration, in 
hypernatremic dehydration, 1959: Feb., 
194-5 
Proteinuria, asymptomatic, renal biopsy in, 
1960: May, 361-2 
in galactosemia, 1960: May, 323 
Pseudocholinesterase, deficiency, 
Aug., 660 
Pseudohermaphroditism. See under Her- 
maphroditism. 
Pseudopolyposis as indication for operation 
in ulcerative colitis, 1960: Feb., 200 
Pseudotetanus in phenothiazine toxicity, 
1960: May, 264 
Psoas test, 1959: Nov., 1077 
Psychiatry in mental retardation, 
Feb., 160 
Psychologic characteristics and needs of 
children, 1958: Aug., 562 
Psychologic factors, in mental retardation, 
1960: Feb., 153-8 
in ulcerative colitis, 1960: Feb., 204, 


1960: 


1960: 


Psychologic testing in schizophrenia, 1958: 
Aug., 703 

Psychology, of adolescence, 1960: Feb., 
65-83 


developmental sequence, 1960: Feb., 
66, 67 
of physical illness in adolescents, 1960: 
Feb., 85-96 
Psychosis, autistic, 1958: May, 496-7 
symbiotic, 1958: May, 496-7, Aug., 701 
Psychosomatic disorders in adolescence, 
1960: Feb., 96 


1075 
Psychosomatic factors, and masturbation, 
1958: Feb., 111-18 
in infectious eczemas, 1959: Aug., 803 
Psychotherapy, in mental retardation, 1958: 
Aug., 679-80 
in schizophrenia, 1958: May, 507 
in ulcerative colitis, 1960: Feb., 200, 201 
Pterygium colli. See Neck, web. 
Pubarche, premature, 1958: Feb., 82 
Puberty. See also Adolescence. 
cortisone-induced, 1960: Feb., 24 
precocious, 1958: Feb., 71; 1959: May, 
599 ff. 
cerebral, 1958: Feb., 73, 78 
constitutional, 1958: Feb., 73, 75-9 
true, 1958: Feb., 73-9 
treatment, experimental, 1958: Feb., 
87-91 
pseudoprecocious, 1/958: Feb., 80-87 
sexual precocity, 1958: Feb., 71-93 
due to adrenal tumor, 1958: Feb., 
133 ff. 
due to ovarian tumer, 1958: Feb., 
136 
isosexual, 1958: Feb., 72 
Puerperium in adolescence, management 
of, 1958: Feb., 148 
Pulmonary. See also Lungs. 
arteries, aneurysm, 1959: May, 398, 400 
hypertension, hyperkinetic, 1958: May, 
338 


idiopathic, 1958: May, 337-52 
secondary, 1958: May, 339 
valve, atresia, diagnosis, 1958: Nov., 
1004-1005 
obstruction, during cardiac catheteri- 
zation, 1958: Nov., 940 
Stenosis, cine-angiocardiograms in, 
1958: Nov., 965-7 
in newborn, 1958: Nov., 1094 
treatment, 1958: Nov., 1096 


isolated, treatment, 1959: Nov., 
1057-8 

pure, electrocardiogram in, 1958: 
Nov., 892-3 

vs. pulmonary hypertension, 1958: 
May, 344 


with normal aortic root, diagnosis, 
1958: Nov., 988-90 
with reversed interatrial shunt, 
diagnosis, 1958: Nov., 1005—1006 
Pulse, in atrial septal defect, 1958: Nov., 
992 
in coarctation of aorta, 1958: Nov., 986 
in Eisenmenger syndrome, /958: Nov., 
999 
in patent ductus arteriosus, 1958: Nov., 
997 
in ventricular septal defect, 1958: Nov., 
996 
Puncture. See Spinal puncture. 
Pupils. See under Eyes. 
Purinethol. See Mercaptopurine. 
Purpura, anaphylactoid, 1959: Nov., 1082, 
1154 
renal biopsy in, 1960: May, 364-6 
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Purpura, anaphylactoid, vs. rheumatoid dis- 
ease, 1960: May, 449, 450, 451 
thrombocytopenic, 1959: Nov., 1154 
splenectomy in, 1959: Nov., 999 
Pyelitis. See Pyelonephritis. 
Pyelonephritis, 1959: Nov., 1081 
chronic, 1959: Nov., 1117-27 
mimicking ureteral obstructions, 1959: 
Nov., 1117-27 
renal biopsy in, 1960: May, 366-7 
vs. peritonitis, 1958: Feb., 100 
Pyloric stenosis. See Pylorus, stenosis. 
Pylorus, stenosis, acidosis due to, 1959: 
Feb., 24 
hypertrophic, deficit therapy in dehy- 
dration due to, 1959: Feb., 113 
fluid therapy, 1959: Feb., 112 
vs. stomach tumor, 1959: May, 417, 
418 
vs. milk allergy, 1959: Aug., 885 
water and electrolyte deficits in, 1959: 
Feb., 100 
Pyosalpinx, 1958: Feb., 102 
Pyribenzamine. See Tripelennamine hydro- 
chloride. 
Pyrictal in febrile convulsions, 1960: Aug., 
588, 589 
Pyridoxine, deficiency or dependency, con- 
vulsions due to, 1960: Aug., 592-3 
Pyrogen reactions due to cardiac catheteri- 
zation, 1958: Nov., 940 


Q FEVER, 1960: Nov., 1012-14 
diagnosis, 1960: Nov., 1013 
prevention, 1960: Nov., 1014 
treatment, 1960: Nov., 1013 

Q.T. Club, 1960: Feb., 202 


Race, delinquency and, 1960: Feb., 112, 113 
in onset of menstruation, 1958: Feb., 52 
Radiation, in nephrectomy, 1959: May, 481 
injury, of eyes, 1958: Feb., 223-4 
therapy, in brain tumor, 1960: Aug., 695 
in spinal cord tumors, 1960: Aug., 699 
Radiologist, responsibility in neonatal sur- 
gery, 1959: Nov., 954 
Radius, absence, congenital, 1959: Nov., 


1194-5 
head of, dislocation, 1959: Nov., 1193, 
1194 
subluxation, traumatic, 1959: Nov., 
1194 


Ranula, 1959: Nov., 1025 
Rape, 1958: Feb., 45 
Rash, in rheumatoid disease, 1960: May, 
441 
in scarlet fever, 1960: Nov., 848 
Rauwolfia derivatives, side reactions, 1960: 
May, 258-9 
Rauwolfia serpentina, in behavior disorders, 
1958: Aug., 580-82 
toxicity, 1958: Aug., 589 
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Reactions, allergic, classification, 1959: 
Aug., 710 
delayed, 1959: Aug., 711, 712 
immediate atopic, 1959: Aug., 712 
tissue responses in, 1959: Aug., 712 
to insect bites and stings, 1959: Aug., 
919-21 

antigen-antibody, 1960: May, 270 

antitoxin, to diphtheria toxoid, 1960: 
May, 284 

Arthus, 1959: Aug., 711 

delayed, in skin testing, 1959: Aug., 678 

food, in infants, clinical significance, 
1959: Aug., 857-8 

immune, to diphtheria toxoid, effect of 
passively transferred antibody on, 
1960: May, 288 

local, to pollen injections, 1959: Aug., 
699-700 

metabolic, to infectious disease, 1959: 
Feb., 139-54 

overcompensatory, 
1958: Aug., 695 


in brain damage, 


side, from tranquilizing drugs, 1960: 
May, 257-67 
skin, to food, in children, 1959: Aug., 


858-60 
in infants, 1959: Aug., 854-8 
to streptococcal nucleoprotein, 1960: 
May, 272 
stress, in infections, 1959: Feb., 140-43 
tuberculin, after BCG vaccination, 1960: 
May, 271 
undercompensatory, 
1958: Aug., 696 
Reactiveness, specific accelerated, of anti- 
bodies, 1960: Nov., 808 
Reading disabilities, 1958: May, 513-22 
Reagin, 1960: May, 277 
mechanism, absence of, falsely negative 
skin tests due to, 1959: Aug., 676 
Reality, conflict with ego, in adolescents, 
1960: Feb., 71, 72 
Rebellion. See Behavior, rebellious. 
Recognition, need for, in adolescence, 1958: 
Aug., 776-7, 783-4 
Recovery period, postoperative, 1959: Nov., 
1008-1009 
Rectum. See also Anus. 
atresia, 1959: Nov., 971-3 
biopsy, in constipation, 1959: Nov., 1150 
bleeding from, 1959: Nov., 1153-61 
examination, in abdominal pain, 1959: 
Nov., 1077-8 
fluid therapy infusion, 1959: Feb., 311 
prolapse, 1959: Nov., 1159 
tumors, 1959: May, 420-23 
Redressement du tronc in infants, 1960: 
Aug., 489 
Reflexes, grasp, during birth shock, 1960: 
Aug., 515 
in brain-damaged children, 1958: Aug., 
690 
in infants, after birth shock, 1960: Aug., 
§20-21 
during birth shock, 1960: Aug., 514-16 


in brain damage, 
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Reflexes, magnet, in infants, 1960: Aug., 
484 


Moro, in infants, 1960: Aug., 494-5 
during birth shock, 1960: Aug., 515 
neck righting, in infants, 1960: Aug., 
490-93 
neurologic examination, in 
1960: Aug., 507 
plantar, during birth shock, 1960: Aug., 
515 


children, 


neurologic examination, in infants, 
1960: Aug., 482-3 
pupillary, 1958: Feb., 196 
rooting, neurologic examination of, in 
infants, 1960: Aug., 483 
sucking, during birth shock, 1960: Aug., 


neurologic examination of, in infants, 
1960: Aug., 483 
tendon, neurologic examination, in in- 
fants, 1960: Aug., 482-3 
tonic neck, in infants, 1960: Aug., 490- 
93 
Regitine. See Phentolamine. 
Rehabilitation, potentials, in posticteric en- 
cephalopathy, 1960: Aug., 681-2 
vocational, 1960: Aug., 751-2 
Rejection, delinquency due to, 1960: Feb., 
105 
Religion, adolescents’ 
1960: Feb., 73 
Renal. See also Kidneys. 
amino-aciduria. See under Amino-acidu- 


attitude towards, 


ria. 
Rendu-Osler-Weber syndrome. See Telan- 
giectasia, hemorrhagic, hereditary. 
Reserpine. See Rauwolfia serpentina. 
Resistance to infection, 1960: Nov., 804 
Respiration, depression of, in salicylate 
poisoning, 1959: Feb., 298 
hyperventilation, acidosis due to, 1959: 
Feb., 24, 25 
in congestive cardiac failure, 1959: Feb., 
243 
in newborn, 1959: Nov., 1023-4 
abnormal, 1958: Nov., 1091-2 
neurologic examination, in infants, 1960: 
Aug., 479 
ventilation, alveolar, in salicylate intoxi- 
cation, 1959: Feb., 282-3 
Respiratory disease virus, 
Viruses, adenovirus. 
Respiratory distress syndrome, 1958: May, 
267-8 
Respiratory illness virus. See Viruses, adeno- 
virus. 
Respiratory syncytial virus. See CCA virus. 
Respiratory tract. See also Bronchi; Lungs; 
etc. 
disease. See also Bronchiectasis. 
acute, 1958: May, 302-303; 1960: 
May, 299 
allergic, steroids in, 1959: Aug., 745- 
53 


acute. See 


function, during anesthesia, /959: 


Nov., 1006-1007 
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Respiratory tract, infection. See also Influ- 
enza; Pneumonia; Tuberculosis. 
during infancy, 1960: Nov., 804 
febrile, 1958: May, 303 
in surgery, 1959: Nov., 988, 990 
rheumatoid disease due to, 1960: 
May, 437 
treatment, in cardiac failure, 1959: 
Feb., 254 
manifestations of ECHO virus infec- 
tions, 1960: Nov., 936-7 
obstructions, 1959: Nov., 1023-41 
acidosis due to, 1959: Feb., 24 
upper, infections of, in surgery, 1959: 
Nov., 988, 990 
viruses newly isolated from, 1960: 
May, 295-314 
Rest, bed, in cardiac failure, 1959: Feb., 
53 


undesirable effects, 1960: Feb., 183 
Restlessness in craniocerebral trauma, 1960: 
Aug., 547-8 
Retardation, mental. See Mental retarda- 
tion. 
Retention cyst of vulva, 1958: Feb., 39 
Reticuloendothelioses vs. bone tumor, 
1959: May, 568-9 
Reticulum cell sarcoma. See under Sar- 
coma. 
Retina, disorders, peripheral, 1958: Feb., 
200 
drusen of, vs. retinoblastoma, 1959: May, 
362, 363 
fibrosis of, massive, vs. retinoblastoma, 
1959: May, 361 
fold, in retrolental 
Feb., 242 
Retinitis, metastatic, vs. 
1959: May, 360 
Retinoblastoma, 1959: May, 359-65 
Retinopathy of prematurity. See Retro- 
lental fibroplasia. 
Retrolental fibroplasia, 
47 


fibroplasia, 1958: 


retinoblastoma, 


1958: Feb., 239- 
vs. retinoblastoma, 1959: May, 360, 
361 


Retrolental mass in retrolental fibroplasia, 
1958: Feb., 242 
Retroperitoneum, teratoma of, 1959: May, 


Rh factor. See under Blood, groups. 
Rhabdomyosarcoma. See under Sarcoma. 
Rheumatic fever, 1958: Nov., 1143-59; 
1960: Nov., 853-5 
genetic counselling in, 1958: May, 487- 
8 


management, 1958: Nov., 1143-59 

prevention, 1960: Nov., 855 

vs. rheumatoid disease, 1960: May, 
448 ff. 

Rheumatoid disease, in agammaglobuline- 

mia, 1960: May, 418-22 

juvenile, 1960: May, 435-56 
acute-phase substances, 1960: May, 

444-5 

adult type, 1960: May, 439 
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Rheumatoid disease, juvenile, heredity in, 
1960: May, 438 
infantile type, 1960: May, 439 
intermediate type, 1960: May, 439 
Rhinitis, allergic. See Hay fever. 
due to parainfluenza virus, 1960: Nov., 
973, 974-5 
Rhinoencephalocele. See Nose, encephalo- 
cele. 
Rhus dermatitis, 1959: Aug., 843-52 
desensitization, 1959: Aug., 848, 849, 
850 


Rhus oleoresin in Rhus dermatitis prophy- 
laxis, 1959: Aug., 849 
Rhythm, triple or gallop. See Heart, mur- 
murs and sounds, ventricular filling. 
RI virus; RI-67 virus. See Viruses, adeno- 
virus. 
Ribs, rotation, 1959: Nov., 1189 
Rickets, diagnosis and management, . /958: 
May, 417-41 
vitamin D-resistant, vs. renal 
aciduria, 1960: May, 346 
Rickettsiae, identification, 1960: Nov., 1004 
infections due to, 1960: Nov., 1003-14 
pathogenesis, 1960: Nov., 1005 
Rickettsialpox, 1960: Nov., 1010-11 
vs. chickenpox, 1960: Nov., 891 
Ring, esophageal. See under Esophagus. 
Ringer’s lactate solution, in diarrhea in 
newborn, 1959: Feb., 190 
in hypertonic dehydration, 
Feb., 110 
due to diarrhea, 1959: Feb., 108 
in hypotonic dehydration due to 
diarrhea, 1959: Feb., 107 
in isotonic dehydration, 1959: Feb., 
89 


amino- 


1959: 


due to diarrhea, 1959: Feb., 105 
in nephrotic syndrome, ]959: Feb., 
130 
in renal failure, 1959: Feb., 134 
Ristocetin in staphylococcal infections, 
1960: Nov., 836 
Rocky Mountain spotted fever, 1960: Nov., 
1006-1008 
Roentgen examination, in rheumatoid dis- 
ease, 1960: May, 446 
in tumors of central nervous system, 
1959: May, 350-52 
of nasopharynx in agammaglobuline- 
mia, 1960: May, 403, 404 
of skull in brain tumor, 1960: Aug., 
692 
Roentgen rays, fluoroscopy, apparatus for 
cardiac catheterization, 1958: Nov., 913- 
14 
Roentgen therapy, in bone tumors, 1959: 
Nov., 1206 
in granulocytic leukemia, 1959: May, 
628, 629 
in hemangioma, 1/959: May, 523-4 
in Hodgkin’s disease, 1959: May, 634 
in leukemia, 1/959: May, 625, 627 
in lymphatic tumors, 1959: Nov., 1202 
in nephroblastoma, 1959: May, 482 
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Roentgen therapy, in neuroblastoma, /959: 
Nov., 1201 
in retinoblastoma, 1959: May, 364 
in soft tissue sarcomas, 1959: Nov., 
1207 
in Wilms’s tumor, 1959: Nov., 1204 
Rooting reflex, neurologic examination, in 
infants, 1960: Aug., 483 
Roseola subitum. See Exanthem subitum. 
Rotation, eye movements to, in infants, 
1960: Aug., 485-6 
RS virus. See CCA virus. 
Rubella, vs. ECHO virus infections, /960: 
Nov., 940 
vs. measles, 1960: Nov., 873 


Sacrococcyx, teratoma of, 1959: May, 
578-82 
Safety in Surgery, 1959: Nov., 987 
Salicylates, determination, bedside test for, 
1959: Feb., 319, 320 
eradication of, 1959; Feb., 296-7 
in rheumatoid disease, 1960: May, 453 
intoxication, 1959: Feb., 281-99; 1960: 
May, 238-42 
basic effects, 1959: Feb., 281-5 
Saline. See also Sodium chloride. 
solution, in adrenocortical failure, 1959: 
Feb., 214 
in diabetic acidosis, 1959: Feb., 120 
in fluid therapy, in newborn, 1959: 
Feb., 187 
of burns, 1959: Feb., 176 
preoperative, 1959: Feb., 158 
in heat prostration, 1959: Feb., 236 
in hypernatremic dehydration, 1959: 
Feb., 197 
in isotonic dehydration, 1959: Feb., 
36, 89 
in nephrotic syndrome, 
130 
in operative period fluid therapy, 1959: 
Feb., 160 
in renal failure, 1959: Feb., 134, 135 
in salicylate intoxication, 1960: May, 
241 
Saliva, electrolytes, in cystic fibrosis of 
pancreas, 1959: Feb., 223 
Salivary chlorides in malabsorption syn- 
drome, 1958: May, 363 
Salivary glands, major, tumors of, 1959: 
May, 367-9 
minor, tumors of, 1959: May, 370 
Salpingitis, 1958: Feb., 102; 1960: Feb., 53 
Salt. See also Sodium chloride. 
and water loss, proportional. See De- 
hydration, isotonic. 
depletion, in cystic fibrosis of pancreas, 
1959: Feb., 232-5 
potassium loss and dehydration, 1959: 
Feb., 81-98 
in prevention of heat prostration in cys- 
tic fibrosis of pancreas, 1959: Feb., 235 
poisoning, in hypernatremic dehydration, 
1959: Feb., 195 


1959: Feb., 
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Salt, restriction, in cardiac failure, 1959: 
Feb., 253 
in glomerulonephritis, 1959: Feb., 128, 
129 


retention, without water, 1959: Feb., 87 
Sarcoidosis, 1959: May, 392, 396 
Boeck’s, uveitis due to, 1958: Feb., 180, 
183 


Sarcoma, cervical, 1959: Nov., 1021 
chondrosarcoma vs. osteosarcoma, 1959: 
May, 568 
fibrosarcoma, of parotid gland, 1959: 
May, 369 
of soft tissues, 1959: May, 548-9 
leiomyosarcoma, 1959: May, 548 
lymphosarcoma, 1959: May, 633-5 
mediastinal, 1959: May, 387, 392 
mesodermal, mixed, 1959: May, 505 
osteosarcoma, 1959: May, 561-4 
reticulum cell, 1959: May, 633-5 
primary, of bone, vs. Ewing’s tumor, 
1959: May, 568 
rhabdomyosarcoma, alveolar. See Rhab- 
domyosarcoma, embryonal, under 
Sarcoma. 
embryonal, 1959: May, 546 
of head and neck, 1959: May, 371 
of soft tissues, 1959: May, 546-8 
soft tissue, 1959: Nov., 1206-1207 
Sarcoma botryoides, 1958: Feb., 108; 1959: 
May, 371, 505, 548 
Scaphoid, accessory, 1960: Feb., 169, 170 
carpal, fracture of, 1960: Feb., 166 
Scapula, Sprengel’s deformity, 1959: Nov., 
1192, 1193 
Scarlet fever, 1960: Nov., 847-8 
vs. ECHO virus infections, 1960: Nov., 
940 
Scheurmann’s disease, 1960: Feb., 170 
Schick test in agammaglobulinemia, 1960: 
May, 402 
Schizophrenia, 1958: May, 493-512, Aug., 
699-709 
relation to early infantile autism, 1958: 
Aug., 721 
vs. early infantile autism, 1958: Aug., 
728 


vs. mental retardation, 1958: Aug., 669, 
670 
Schlatter-Osgood disease. See Osteochond- 
ritis of knee. 
Schoenlein-Henoch purpura. See Purpura, 
anaphylactoid. 
School, as source of anxiety, 1960: Feb., 
195 
failure in, 1960: Feb., 117 
anxiety as cause of, 1960: Feb., 121 
emotional problems as cause of, 1960: 
Feb., 118, 119 
in adolescents, 1958: Aug., 785-6 
sexual inhibition as cause of, 1960: 
Feb., 120 
social class as cause of, 1960: Feb., 
126, 127 
superintellectualization as cause of, 
1960: Feb., 119 
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School, failure in, teachers as cause of, 
1960: Feb., 122, 123 
mental retardation and, 1960: Feb., 159 
phobia, 1958: Aug., 645-66 
public, services for handicapped, 1960: 
Aug., 753-4 
readiness for, 1960: Feb., 125 
readiness to leave, 1960: Feb., 125, 126 
role of adolescents in, 1960: Feb., 69 
Scleroderma vs. rheumatoid disease, 1960: 
May, 449, 450 
Sclerosis, endocardial. See Heart, endo- 
cardial fibroelastosis, primary. 
Scoliosis. See under Spine, curvature. 
Scratch test, 1959: Aug., 665-8, 860 
Scrotum, empty, 1959: Nov., 1137-46. See 
also Testes, undescended. 
Scrub typhus. See Typhus, scrub. 
Scurvy, rectal bleeding due to, 1959: Nov., 
1154 
Season, rheumatoid disease and, 1960: May, 
437 
Seborrhea, 1959: Aug., 775-6 
acute, 1959: Aug., 788, 791 
Seborrheic dermatitis. See Seborrhea. 
Secobarbital in eye injuries, 1958: Feb., 
204 
Seconal. See Secobarbital. 
Sedation, preoperative, 1959: Nov., 1004- 
1005 
Sedatives, 1960: May, 257, 258 
intoxication due to, 1960: May, 242-5 
Sediment, urinary, tests for, 1958: May, 365 
Seizures. See Convulsions; Epilepsy. 


Self-assertion, need for, in adolescents, 
1960: Feb., 71 

Self-concern in adolescents, /958: Aug., 
776 


Self-esteem, lack of, in mental retardation, 
1960: Feb., 156 


Seminiferous tubules, dysgenesis, 1958: 
Feb., 130 
chromosomal sex tests in, 1958: 


May, 388-90 
treatment, 1958: May, 393 
Sendai virus. See Viruses, myxovirus para- 


influenzae. 
Sensation, examination, in children, 1960: 
Aug., 507-508 
neurologic examination, in infants, 1960: 
Aug., 495-6 


Sensation-hunger, delinquency due to, 
1960: Feb., 98 ff. 
Senses special, examination of, in children, 


1960: Aug., 504-506 


neurologic examination, in infants, 
1960: Aug., 481-2 
Sensitivity, physiologic, to drugs, 1960: 
May, 236-7 


Sensory loss, peripheral, by age group, 
1960: Aug., 770 
frequency, 1960: Aug., 760 
in hemiplegia, management, 1960: 
Aug., 765-75 
severity, 1960: Aug., 761 
types, 1960: Aug., 760 
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Separation anxiety, 1958: Aug., 648 
in ulcerative colitis, 1960: Feb., 205 
Septicemia. See also Bacteremia. 
staphylococcal, in newborn, treatment, 
1960: Nov., 833-4 
Serpasil. See Rauwolfia serpentina. 
Serum. See under Blood. 
Serum hepatitis, 1960: Nov., 991, 993 
Sex, adolescent and, 1/960: Feb., 193, 194 
anomalies, chromosomal sex tests in, 
1958: May, 380-90 
classification, 1958: Feb., 120 
congenital, 1958: Feb., 121-33 
diagnosis and management, 1958: May, 
375-96 
behavior, in mental retardation, 1960: 
Feb., 155 
characteristics, secondary, 1960: Feb., 33 
chromatin, relation to sex chromosomes, 
1958: May, 377-80 
chromosomes, relation to sex chromatin, 
1958: May, 377-80 
tests of, 1958: May, 368-9, 375-7 
in sex anomalies, 1/958: May, 380-90 
delinquency due to, 1960: Feb., 143 
development, abnormal, 1958: Feb., 119- 
37 


delayed, 1960: Feb., 28 
effect on mental retardation, 
Feb., 151, 152 
heterosexual, postnatal, 
133-6 
heterosexual relations of adolescents, 
1960: Feb., 139-41, 142 
identity, development of, 1960: Feb., 67 
inhibition, school failure due to, 1960: 
Feb., 120 
intersexuality. See Hermaphroditism. 
psychosomatic factors, 1958: Feb., 111- 
15 
role, of adolescents, 1960: Feb., 68 
stimulation in illness, 1960: Feb., 87 
Shock, fluid therapy, 1/959: Feb., 177-9 
therapeutic, in schizophrenia, 1958: May, 
508 
Shwachman plate test, correlation with 
sweat chloride, 1959: Feb., 231 
Silk, atopic dermatitis due to, 1959: Aug., 
815 
Silk sign in hernia-hydrocele, 1959: Nov., 
1132 
Silver protein in vulvovaginitis, 1958: Feb., 
44 


1960: 


1958: Feb., 


Sinus, dermal, cranial and spinal, 1960: 
Aug., 562 
nasal, tumors of, 1959: May, 369-74 
of Valsalva, aneurysm or rupture of, 
treatment, 1959: Nov., 1062 
umbilical, 1959: Nov., 1090-91 
Sinus venosus defect, 1958: Nov., 991, 992, 
995 
Sinusitis, streptococcal, 1960: Nov., 85i 
Sister Elizabeth Kenny Foundation, 1960: 
Aug., 758 
Skeleton. See Bones. 
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Skin, appendage, tumors of, 1959: May, 
376 


asthma of, 1959: Aug., 806 

biopsy, as test of chromosomal sex, 1958: 
May, 377 

configurations, in diagnosis of mongo- 
lism, 1958: May, 531-43 

grafts, homotransplantation, in agam- 
maglobulinemia, 1960: May, 417-18 

lesions, streptococcal, 1960: Nov., 849-50 

nonreactive, falsely negative skin tests 
due to, 1959: Aug., 676 

of newborn, care of, 1958: May, 296 

rash, in rheumatoid disease, 1960: May, 


reactions. See also Allergy, Urticaria. 
to food, in children, 1959: Aug., 858- 
60 
in infants, 1959: Aug., 854-8 
response to streptococcal nucleoprotein, 
1960: May, 272 
tests, 1959: Aug., 860 
correlation with food sensitivity, 1959: 
Aug., 855 
delayed reactions, 1959: Aug., 678 
evaluation of worth of, 1959: Aug., 
663-81 
for food sensitivity, 1959: Aug., 853- 
65 


for mumps, 1960: Nov., 986 
importance, 1959: Aug., 664-5 
in asthma, 1959: Aug., 689 
interpretation, 1959: Aug., 670-78 
in difficult cases, 1959: Aug., 673-4 
mistakes and fallacies, 1959: Aug., 
676-8 
natural food, 1959: Aug., 860-63 
reactions, falsely negative, 1959: Aug., 
675— 
falsely positive, 1959: Aug., 670-73 
sensitivity, effect of inoculation treat- 
ment on, 1959: Aug., 706 
types, 1959: Aug., 665-9 
tumors, 1959: May, 376-7 
Skin-sensitizing cell products, 1960: May, 
277-8 
Skull. See Cranium. 
Sleep, disorders, 1958: Aug., 629-43 
narcolepsy, 1958: Aug., 642 
nature of, 1958: Aug., 629-31 
patterns, normal, development of, 1958: 
Aug., 631-2 
restless, types of, 1958: Aug., 639-40 
significance, 1958: Aug., 629-31 
Sleep tic, 1958: Aug., 639 
Sleep walking, 1958: Aug., 641 
Sleepiness, excessive, 1958: Aug., 641-2 
Smallpox, immunization, 1960: May, 289 
vs. chickenpox, 1960: Nov., 889-90 
vs. eczema herpeticum, 1960: Nov., 898 
Smell, neurologic examination, in infants, 
1960: Aug., 481-2 
testing, in children, 1960: Aug., 506 
Snellen charts in vision testing, 1958: Feb., 
233 ff. 
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Social behavior, 1960: Feb., 132 
Social class, conflict, delinquency due to, 
1960: Feb., 143 
school failure due to, 1960: Feb., 126, 
127 
Social factors prediction in juvenile delin- 
quency, 1958: Aug., 764 
Social prejudice in mental 
1960: Feb., 160 
Social service work for handicapped, 1960: 
Aug., 759 
Social system, definition, 1960: Feb., 132 
learning and, 1960: Feb., 133 
Social work, evaluation, in mental retarda- 
tion, 1958: Aug., 671-2 
in mental retardation, 1958: Aug., 680 
Society, involvement in adoptions, 1958: 
May, 527-8 
Sociologic factors in mental retardation, 
1960: Feb., 159 
Sociology, elementary principles, 
Feb., 132-4 
of adolescence, 1960: Feb., 131-45 
Sodium, content, of body, 1959: Feb., 9, 
10-12 
of gastric juice in ileostomy patients, 
1959: Feb., 162 
effect on aldosterone secretion and excre- 
tion, 1958: May, 401, 402, 403 
excretion, 1959: Feb., 53 
in fluid therapy, for diarrhea in newborn, 
1959: Feb., 190 
postoperative, 1959: Feb., 161 
preoperative, 1/959: Feb., 158 
in newborn, 1959: Feb., 159 
in salicylate poisoning, 1959: Feb., 293 
in sweat in cystic fibrosis of pancreas, 
1959: Feb., 222 
intake, correlated with body content and 
growth requirements, 1959: Feb., 9 
kidney filtration rate, 1959: Feb., 126 
loss, 1958: May, 408 
requirements, 1959: Feb., 34-7 
in diarrhea with dehydration, 
Feb., 39 
in parenteral fluids, 1959: Feb., 32, 33 
restriction, 1958: May, 408 
in heart failure, 1958: Nov., 1136 
retention, and edema, diseases compli- 
cated by, 1958: May, 406-408 
tubular transport, 1959: Feb., 50, 51 
Sodium bicarbonate, in chemical burns of 
eyes, 1958: Feb., 223 
in diabetic acidosis, 1959: Feb., 120, 
121 
in fluid therapy of diarrhea in newborn, 
1959: Feb., 190 
in iron intoxication, 1960: May, 248 
in mycotic infections of vagina, /958: 
Feb., 46 
in salicylate poisoning, 1/959: Feb., 
293, 295; 1960: May, 242 
reabsorption, acidification of urine 
due to, 1959: Feb., 71 
serum, measurement of, 1959: Feb., 19 


retardation, 


1960: 


1959: 
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Sodium chloride. See also Saline solution; 
Salt. 
solution, in adrenocortical 
1959: Feb., 214 
in convulsions, due to hypernatre- 
mia, 1960: Aug., 591 
due to hyponatremia, 1960: Aug., 
590 
in dehydration due to hypertrophic 
pyloric stenosis, 1959: Feb., 113 
in diabetic acidosis, 1959: Feb., 119, 
121 
in diarrhea, 1959: Feb., 111 
in fluid therapy in newborn, 1959: 
Feb., 187 
in heart failure, 1958: Nov., 1135 
in hypernatremic dehydration, 1959: 
Feb., 198 
in renal failure, 1959: Feb., 132, 136 
Sodium ethylenediamine tetra-acetic acid in 
digitalis intoxication, 1960: May, 249 
Sodium lactate solution, in diabetic acidosis, 
1959: Feb., 120, 121 
of burns, 1959: Feb., 176 
in fluid therapy, of diarrhea in new- 
born, 1959: Feb., 190 
in hypernatremic dehydration, 1959: 
Feb., 197, 198 
in hypertonic dehydration due to 
diarrhea, 1959: Feb., 108 
in renal failure, 1959: Feb., 132 
in salicylate intoxication, 1960: May, 
241 


v4 


failure, 


Sodium phenobarbital. See Phenobarbital 
sodium. 

Sodium phosphate in 
1960: May, 248 

Solacthyl. See Adrenocorticotropic hor- 
mone. 

Solu-Cortef. See Hydrocortisone. 

Solute concentration, decreased, 1959: Feb., 


iron intoxication, 


in fasting infant, 1/959: Feb., 54 
increase in, 1959: Feb., 88 
Solutions. See Fluids and specific solutions. 
Somatotropin, 1960: Feb., 16 
effect on aldosterone secretion and ex- 
cretion, 1958: May, 401 
Somnambulism. See Sleep walking. 
Somniloquy, 1958: Aug., 639 
Sounds. See Heart, murmurs and sounds. 
Soybean milk in milk allergy prophylaxis, 
1959: Aug., 906-908 
Sparine. See Promazine. 
Spasm, infantile, 1960: May, 373-80, Aug., 
596-7 
peroneal, 1/959: Nov., 1168 
Spasmus nutans, /958: Feb., 195 
Spasticity, 1960: Aug., 579 
Speech, developmental appraisal, in infants, 
1960: Aug., 497 
disorders, vs. schizophrenia, 1958: May, 
505 
evaluation, in mental retardation, 1958: 
Aug., 672-3 
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Speech, examination, 1960: Aug., 735 
in children, 1960: Aug., 504 
manifestations, in posticteric encephalop- 
athy, 1960: Aug., 678 
musculature, examination, 1960: Aug., 
742-4 
therapy, in mental 
Aug., 680-81 
training, 1960: Aug., 745 ff. 
Sphingolipidoses, enzyme determinations in, 
1960: Aug., 535 
Spielmeyer-Vogt disease, 1960: Aug., 656 
Spina bifida, 1960: Aug., 560-61 
Spina bifida aperta, genetic counselling in, 
1958: May, 476-7 
Spinal cord, abnormalities, diastematomy- 
elia, 1960: Aug., 562-3 
trauma, 1960: Aug., 552-8 
tumors, 1960: Aug., 698-701 
Spinal epidural pyogenic infection, 1960: 


retardation, 1958: 


Aug., 573-5 
Spinal puncture, in neurosurgery, 1960: 

Aug., 544 

lumbar, in brain tumor, 1/960: Aug., 
693 

subdural, in neurosurgery, 1960: Aug., 
543-4 

ventricular, in neurosurgery, 1960: 
Aug., 543-4 


Spine. See also Back; Ribs. 
abnormalities, and alimentary duplica- 
tions, 1958: May, 457-74 
congenital, 1960: Feb., 169 
curvature, kyphosis, 1959: Nov., 
1186; 1960: Feb., 170 
scoliosis, 1959: Nov., 1185 ff. 
idiopathic, 1960: Feb., 169 
epiphysitis, 1960: Feb., 170 
musculoskeletal _ lesions, 
1185-9 
neurologic examination, in 
1960: Aug., 506 
television, 1959: Nov., 1186 
trauma, 1960: Aug., 552-8 
Splenectomy, 1959: Nov., 999 
Spondylolisthesis, 1959: Nov., 1187, 1188; 
1960: Feb., 169 
Spotted fever. See Rocky Mountain spotted 
fever. 
Sprain, of ankle, 1960: Feb., 166 
Osgood-Schlatter, 1960: Feb., 171 
Sprengel’s deformity of scapula, 1959: Nov., 
1192, 1193 
Squint. See Strabismus. 
Stance, neurologic examination, in infants, 
1960: Aug., 481 
Staphylococci, and beta hemolytic strepto- 
coccus, infections due to, treatment, 
1960: Nov., 837 
carriers of, treatment, 1960: Nov., 838-40 
coagulase-negative, infections due to, 
treatment of, 1960: Nov., 837-8 
infections due to, treatment, 1960: Nov., 
825-41 
ping-pong endemics due to, treatment, 
1960: Nov., 840-41 


1185, 


1959: Nov., 


children, 
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Staphylococci, pneumonia due to, 1/959: 
Nov., 1043-54 
Station, neurologic examination, in children, 
1960: Aug., 506-507 
Stature. See under Body. 
Status epilepticus, 1960: Aug., 596 
Stem pessary in dysmenorrhea, 1960: Feb.., 
48 
Stepping, neurologic examination, in in- 
fants, 1960: Aug., 486-7 
Sterane. See Prednisolone. 
Steroids. See also Corticosteroids; and spe- 
cific steroids. 
action, mode of, 1959: Aug., 745-6 
adrenal, in leukemia, 1959: May, 617 
adrenocortical, in renal regulation of 
body fluids, 1959: Feb., 74, 75 
discontinuance of, adrenocortical failure 
due to, 1959: Feb., 212 
dosage, 1959: Aug., 751 
effect on growth, 1959: Aug., 747 
in allergic respiratory diseases, 
Aug., 745-53 
in asthma, 1959: Aug., 762 
in eczema, 1959: Aug., 780-81 
in rheumatoid disease, 1960: May, 453, 
454 
in ulcerative colitis, 1960: Feb., 200 
in urine. See Urine, 17-ketosteroids. 
reactions, untoward, 1959: Aug., 746-8 
Sterolone. See Prednisolone. 
Stilbestrol, in dysmenorrhea, 1958: Feb., 
60; 1960: Feb., 48 
in hermaphroditism, 1/958: May, 391 
in pseudohermaphroditism, 1958: May, 
391 
Still’s disease, 1960: May, 436. See also 
Rheumatoid disease, juvenile. 
Stimulants, in behavior disorders, 1958: 
Aug., 586-8 
toxicity, 1958: Aug., 590 
Stimulation, overstimulation, juvenile de- 
linquency due to, 1960: Feb., 98-101 
Stings, insect, allergic reactions to, 1959: 
Aug., 919-21 
urticaria due to, 1959: Aug., 832-4 
Stomach, cardiospasm, 1959: May, 409 
vs. esophageal stenosis, 1958: May, 453 
ectopic pancreatic tissue in, 1959: May, 


1959: 


gastroschisis, 1959: Nov., 1108 

lavage, in drug intoxications, 1960: May, 
251 

secretion, sodium, chloride and potas- 
sium content of, 1959: Feb., 162 

tube, gavage, fluid therapy by, 1959: Feb., 
310-11 

tumors, 1959: May, 416-18 

Stone bruise of heel, 1960: Feb., 170, 171 

Stools. See Feces. 

Strabismus, 1958: Feb., 153-68 
intermittent, 1958: Feb., 167, 168 
management, 1958: Feb., 153-68 
paralytic, 1958: Feb., 231 

Strawberry hemangioma, 
Nov., 1018 


cervical, 1/959: 
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Strawberry nevi, incidence, 1959: May, 527 
Streptococcal nucleoprotein, skin reaction 
to, 1960: May, 272 
Streptococci, bacteriology, 
843-4 
beta hemolytic, and staphylococci, in- 
fections due to, treatment of, 
1960: Nov., 837 
infections due to, 1960: Nov., 843- 
67 
carriers, 1960: Nov., 852-3 
culture, 1960: Nov., 857, 858 
infections due to, clinical forms, 1960: 
Nov., 845-57 
complications, 1960: Nov., 851-7 
diagnosis, 1960: Nov., 857-8 
epidemiology, 1960: Nov., 844-5 
prevention, 1960: Nov., 861-5 
treatment, 1960: Nov., 858-61 
Streptodornase, hypersensitivity to, in 
agammaglobulinemia, 1960: May, 422 
Streptokinase, hypersensitivity to, in 
agammaglobulinemia, 1960: May, 422 
Streptomycin, in eye injuries, 7958: Feb., 


1960: Nov., 


- 


in meningitis, 1960: Aug., 617, 619 
Stress, allergy and, 1958: Aug., 732-3 
eating problems due to, 1958: Aug., 600 
Stress reaction in infections, 1959: Feb., 
140-43 
Sturge-Weber syndrome, 1960: Aug., 576-7 
Suavitil. See Benactyzine. 
Subarachnoid. See under Meninges. 
Subconjunctival. See under Conjunctiva. 
Subdural. See under Meninges. 
Success, need for, in adolescents, 
Feb., 71 
Sucking reflex, during birth shock, 1960: 
Aug., 515 
in brain-damaged children, 1958: Aug., 
690 
neurologic examination, in 
1960: Aug., 483 
Sucrose in diarrhea, 1959: Feb., 111 
Sugar, in blood. See under Blood. 
in urine. See Glycosuria. 
Sulamyd. See Sulfacetamide. 
Sulfacetamide in corneal abrasion, 1/958: 
Feb., 210 
Sulfadiazine, 
617, 619 
in prevention of recurrence of rheumatic 
fever, 1960: Nov., 862 
Sulfisoxazole, in corneal abrasion, 
Feb., 210 
in meningitis, 1960: Aug., 619 
Sulfonamides, in gonorrheal vulvovaginitis, 
1958: Feb., 42 
in prevention of recurrence of rheumatic 
fever, 1960: Nov., 862 
in pyelonephritis, 1959: Nov., 1124, 1125 
Superintellectualization, school failure due 
to, 1960: Feb., 119 
Support, positive, neurologic examination, 
in infants, 1960: Aug., 486-7 


1960: 


infants, 


in meningitis, 1960: Aug., 


1958: 
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Surgeon, responsibility in neonatal surgery, 
1959: Nov., 954 
Surgery, cardiac, hypothermia in, 1958: 
Nov., 1102-1104 
in newborn, 1958: Nov., 1095 
lesions amenable to, 1959: Nov., 1055- 
62 
effect on adolescents, 1960: Feb., 95 
elective, 1959: Nov., 987-9 
in infants and small children, 1959: 
Nov., 981-2 
in older children, 1959: Nov., 983-5 
preoperative fluid therapy in, 1959: 
Feb., 157-9 
for brain tumor, 1960: Aug., 695 
general, hypothermia in, 1958: Nov., 
1101-1102 
in craniocerebral trauma, 
549-50 
in muscular dystrophy or atrophy, 1960: 
Aug., 726 
in strabismus, 1958: Feb., 159 
in ulcerative colitis, 1960: Feb., 201, 202 
neonatal, 1959: Nov., 945-54 
factors affecting success and failure 
in, 1959: Nov., 945-54 
personnel in, 1959: Nov., 953-4 
postoperative management, 
Nov., 951-3 
preoperative study and care, 
Nov., 947-9 
plastic, in adolescents, 1960: Feb., 94 
preoperative sedation, 1959: Nov., 1004— 
1005 
preparation for, 1959: Nov., 979-86 
promptness of, effect in neonatal surgery, 
1959: Nov., 947 
symposium on, 1959: Nov., 943-1235 
timing in, 1959: Nov., 987-1002 
urgent, 1959: Nov., 989-90 
in newborn, 1959: Nov., 979-81 
in older children, 1959: Nov., 982-3 
Surgical conditions, fluid therapy in, 1959: 
Feb., 155-67 
Suspension, horizontal or vertical, neuro- 
logic examination for, in infants, 1960: 
Aug., 487-90 
Sus-Phrine. See Epinephrine. 
Sutures in neonatal surgery, 1959: Nov., 
950-51 
Suvren. See Captodiamine. 
Sweat, chlorides, correlation with Shwach- 
man plate test, 1959: Feb., 231 
in malabsorption syndrome, 1958: 
May, 362-3 
screening tests, 1959: Feb., 230-31 
collection, in cystic fibrosis of pancreas, 
1959: Feb., 229-30 
electrolytes, concentration of, 1959: Feb., 
228 
content, 1959: Feb., 146 
in cystic fibrosis of pancreas, 1959: 
Feb., 221-4 
secretion, factors controlling, 1959: Feb., 
227-9 


1960: Aug., 


1959: 
1959: 
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Sweat, test, in cystic fibrosis of pancreas, 
1959: Feb., 225 

Sympathicogonioma, 1958: Feb., 105, 106 

Sympathomimetic drugs in bronchial al- 
lergic disease, 1959: Aug., 721 

Syndactyly, treatment, timing of, 1959: 
Nov., 993 

Syndrome, effort, 1960: Feb., 176 

Synovial fluid in rheumatoid disease, 1960: 
May, 446 

Synovioma, 1959: May, 548 

Syphilis, congenital, uveitis due to, 1958: 
Feb., 181, 182-3 

Syringocystadenoma 
May, 376 

Syrup of ipecac to induce emesis, 1960: 
May, 251 


papilliferans, 1959: 


TALIPES equinovarus, /959: Nov., 1163, 
1164 
Talking. See also Speech. 
in sleep, 1958: Aug., 639 
Talus, plantar-flexed, 1959: Nov., 1167 
Tar, and bentonite, paste, in atopic derma- 
titis, 1959: Aug., 778 
coal, in infectious eczemas, 1959: Aug., 
800 
Taste, neurologic examination for, in in- 
fants, 1960: Aug., 481-2 
testing, in children, 1960: Aug., 506 
Taussig-Bing complex, 1958: Nov., 1110 
Tay-Sachs disease. See Idiocy, amaurotic. 
Teachers, school failure due to, 1960: Feb., 
122, 123 
Teaching, reading disabilities due to, 1958: 
May, 516 
Tears, electrolytes, in cystic fibrosis of pan- 
creas, 1959: Feb., 224 
Teen-age obstetrics, 1958: Feb., 139-49 
Teeth, enamel, dysplasia of, in posticteric 
encephalopathy, 1960: Aug., 668-70 
examination, in mental retardation, 1958: 
Aug., 673 
green staining, in posticteric encephalop- 
athy, 1960: Aug., 670 
tumors, 1959: May, 374-5 
Telangiectasia, hemorrhagic, 
1959: Nov., 1158 
Television spine, 1959: Nov., 1186 
TEM. See Triethylene melamine. 
Temper tantrums, /958: Aug., 568-9 
Tendon reflexes, neurologic examination, in 
infants, 1960: Aug., 482-3 
Tension. See also Stress. 
premenstrual, in adolescence, 1958: Feb., 
60-61 
Teratoma, 1959: May, 573-82, Nov., 1209- 
1210 
benign, 1959: May, 385 
cervical, 1959: May, 373, 576-7, Nov., 
1028 
ectodermal, 1959: May, 574 
endodermal, 1959: May, 574 
epignathus, 1959: May, 373, 576 
in base of skull, 1959: May, 576 


hereditary, 
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Teratoma, in head, 1959: May, 373 
intracardiac, 1959: May, 577 
malignant, 1959: May, 385 
mediastinal, 1959: May, 384-7, 577-8 
mesodermal, 1959: May, 574 
nasal, 1959: May, 576 
of thyroid, 1959: May, 576-7 
ovarian, 1959: May, 491-5, 578, 600 
palatal, 1959: May, 576 
pineal, 1959: May, 575-6 
retroperitoneal, 1959: May, 578 
sacrococcygeal, 1959: May, 578-82 
testicular, 1959: May, 501-502 
umbilical, 1959: Nov., 1111, 1112 
Terrors, night, 1958: Aug., 640 
Testes, carcinoma, 1959: Nov., 1208 
embryonal, 1959: May, 500-501 
embryology, 1959: Nov., 1139-40 
retracted, 1959: Nov., 1137 
tumors, 1959: May, 500-504, 604 
undescended, 1959: Nov., 1137-46 
adolescent’s concern about, 1960: Feb., 
193 
treatment, timing of, 1959: Nov., 996- 
7, 1141-4 
Testicles. See Testes. 
Testosterone. See under Androgens. 
Tests, cutaneous, in food allergy, 1959: 
Aug., 871 
egg white, positive, 1959: Aug., 856-7 
food, falsely positive, 1959: Aug., 856 
for poliovirus antibodies, 1960: Nov., 949 
Schick, in agammaglobulinemia, 1960: 
May, 402 
serologic, for herpes simplex infection, 
1960: Nov., 897 
skin. See Skin test and under Allergy. 
zinc turbidity, in agammaglobulinemia, 
1960: May, 402 
Tetanus, immunization, 1960: May, 289 
vs. phenothiazine toxicity, 1960: May, 
264 
Tetracaine, for ocular foreign bodies, 1958: 
Feb., 212 
in examination of eye injuries, 1958: 
Feb., 204 
Tetracycline. See also Chlortetracycline; 
Oxytetracycline. 
demethylchlor, in staphylococcal infec- 
tions, 1960: Nov., 836 
in agammaglobulinemia, 19360: May, 428 
Tetralogy of Fallot. See Heart, abnormal- 
ities, Fallot’s tetralogy. 
Thalassemia major, splenectomy in, 1959: 
Nov., 999 
Thallium poisoning, convulsions due to, 
1960: Aug., 593-4 
Thiomerin. See Mercaptomerin sodium. 
Thomsen’s disease. See Myotonia congen- 
ita. 
Thoracentesis in staphylococcal pneumonia, 
1959: Nov., 1049 
Thoracotomy, closed, in staphylococcal 
pneumonia, 1959: Nov., 1049-51 
open, in staphylococcal pneumonia 
1959: Nov., 1052 





INDEX TO VOLUMES 5, 6 AND 7 


Thorax, chest x-ray, in pulmonary hyper- 
tension, 1958: May, 341 
funnel chest, 1959: Nov., 1189, 1190 
treatment, timing of, 1959: Nov., 
1001-1002 
musculoskeletal Nov., 
1189-90 
pigeon breast, 1959: Nov., 1189 
Thorazine. See Chlorpromazine. 
Thrill-seeking activity vs. delinquency, 1960: 
Feb., 99, 100 
Throat, sore, streptococcal, 
846-7 
Thrombocytopenia, complicating hemangi- 
oma, 1959: May, 522 
laboratory tests, 1958: May, 357-8 
Thrombosis of internal carotid artery, 
1960: Aug., 576-7 
Thrush. See Candidiasis. 
Thumb, flexion of, fixed, 1959: Nov., 1195 
Thymoma, 1959: May, 384 
Thymus, enlargement of, 1959: May, 381-4 
vs. teratoma, 1959: May, 387 
Thymus sign, flying, 1959: Nov., 1036 
Thyroglossal duct, cyst, 1959: Nov., 1011- 
12, 1025 
treatment, timing of, 1959: Nov., 
994 
sinus, 1959: Nov., 1011-12 
Thyroid, carcinoma, 1959: Nov., 1208 
lingual, 1959: May, 373, 374, Nov., 1025 
teratoma 1959: May, 576-7 
tumors, 1959: May, 585-9, Nov., 1019-21 
Thyroid extract in dysmenorrhea, 1960: 
Feb., 47, 48, 61, 62 
Thyroid-stimulating hormone, 1960: Feb., 15 
Tibia, absence of, congenital, 1959: Nov., 
1170, 1171 
torsion, 1959: Nov., 1173 
tubercle, avulsion of, 1959: Nov., 1177 
valgus, 1959: Nov., 1171 
varus. See Bowlegs. 
Tic, sleep, 1958: Aug., 639 
Tic de sommeil, 1958: Aug., 639 
Tick typhus, 1960: Nov., 1006-1008 
prevention, 1960: Nov., 1007-1008 
treatment, 1960: Nov., 1007 
Timing in pediatric surgery, 1959: Nov., 
987-1002 
Tincture, Arning’s, in intertrigo, 1959: Aug., 
795 
Tissue, catabolism, in potassium deficits, 
1959: Feb., 92 
changes, in bronchial allergic disease, 
1959: Aug., 712-14 
factors, local, in resistance to infection, 
1960: Nov., 819-20 
fibrous, tumors of, 1959: May, 552 
responses, in allergic reactions, 1959: 
Aug., 712 
in bronchial allergic disease, infection 
complicating, 1959: Aug., 718-20 
soft, tumors of, 1959: May, 543-55 
Toilet training, eating problems due to, 
1958: Aug., 604 
in constipation, 1958: Aug., 755 


lesions, 1959: 


1960: Nov., 
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Tolserol. See Mephenesin. 

Tongue, hemangioma, 1959: May, 373 
macroglossia, 1959: Nov., 1024 
myoblastoma, 1959: May, 373 
neurofibroma, 1959: May, 373 
neurologic examination, in infants, 1960: 

Aug., 476-7 

Tonic and postural patterns, development, 
in newborn infant, 1960: Aug., 511-25 

Tonsillitis, membranous, acute, vs. herpetic 
gingivostomatitis, 1960: Nov., 898 

Tooth. See Teeth. 

Torkildsen procedure 
1960: Aug., 566 

Torsion, tibial, 1959: Nov., 1173 

Torticollis, 1959: Nov., 1015-16 
treatment, timing of, 1959: Nov., 994-5 

Touch, head movement in response to, in 
infants, 1960: Aug., 483 

Tourniquet in heart failure, 1958: Nov., 
1137-8 

Toxic factors, convulsions due to, 1960: 
Aug., 593-4 

Toxoid. See under Diphtheria. 

Toxoplasmosis, uveitis due to, 1958: Feb., 

181-2 
vs. retinoblastoma, 1959: May, 361 

Tracheobronchi, electrolytes, in cystic fibro- 
sis of pancreas, 1959: Feb., 224 

Tracheo-esophageal fistula, 1/958: May, 


in hydrocephalus, 


452-3; 1959: Nov., 1029 
Traction response in infants, 1960: Aug., 484 
Training, in athletics, 1960: Feb., 174, 175, 
176 


toilet. See Toilet training. 
Tranquilizing drugs. See also specific drugs, 
as Rauwolfia serpentina, etc. 
in behavior disorders, 1958: Aug., 571, 
574-86 
side reactions from, 1960: May, 249- 
50, 257-67 
toxicity, symptoms, 1960: May, 262-4 
Transferase, galactose-l-phosphate uridy]l, 
values of, 1960: May, 318 
glucuronyl. See Glucuronyl transferase. 
Transferase system, glucuronyl, in new- 
born, 1960: May, 381-96 
Transfusion. See under Blood. 
Transportation, safe, effect in neonatal sur- 
gery, 1959: Nov., 949 
Transposition of great vessels, treatment, 
1959: Nov., 1061 
Trauma, abrasion, 
209-11 
surface, staphylococcal, treatment of, 
1960: Nov., 828 
craniocerebral, 1960: Aug., 545-50 
falsely positive skin tests due to, 1959: 
Aug., 671 
fluid therapy, 1959: Feb., 177-9 
in athletics, 1960: Feb., 165-8 
mechanical, urticaria due to, 1959: Aug., 
830-32 
neurosurgical, 1960: Aug., 545-60 
rheumatoid disease due to, 1960: May, 
437 


corneal, 1958: Feb., 
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Trauma, to peripheral nerves, 1960: Aug., 
558-60 
to spinal cord, 1960: Aug., 552-8 
to spine, 1960: Aug., 552-8 
vs. bone tumor, 1959: May, 566 
vulvovaginal, 1958: Feb., 44—5 
Triacetyloleandomycin, in staphylococcal 
infections, 1960: Nov., 836 
in streptococcal infections, 1960: Nov., 
859, 860 
Triamcinolone in allergic respiratory dis- 
eases, 1959: Aug., 749, 751 
Trichoepithelioma, 1959: May, 376 
Trichomoniasis, 1958: Feb., 42 
vaginal, 1/958: Feb., 45 
Tricuspid valve, atresia, cine-angiocardio- 
grams in, 1958: Nov., 975-6 
diagnosis, 1958: Nov., 1006 
electrocardiogram in, 1958: 
894-6 
treatment, 1959: Nov., 1057 
Ebstein’s disease, 1958: Nov., 990-91 
electrocardiogram in, 1958: Nov., 
897-8 
stenosis, treatment, 1959: Nov., 1057 
Triethylene melamine, in malignant tumors, 
1959: Nov., 1211 
in retinoblastoma, 1959: May, 364 
Triflupromazine in behavior disorders, 
1958: Aug., 580 
Trilafon. See Perphenazine. 
Trilogy, Fallot’s. See under Heart, abnor- 
malities. 
Tripelennamine hydrochloride, in angioneu- 
rotic edema, 1959: Aug., 838 
in urticaria, 1959: Aug., 838 
Truancy vs. school phobia, 7958: Aug., 647 
Truncus arteriosus, cine-angiocardiograms 
in, 1958: Nov., 974-5 
persistent, diagnosis, 1/958: Nov., 1007- 
1008 
TSH. See Thyroid-stimulating hormone. 
Tsutsugamushi fever. See Typhus, scrub. 
Tubercle, tibial, avulsion of, 1959: Nov., 
1177 
Tuberculin reaction after BCG 
tion, 1960: May, 271 
Tuberculosis, cervical, 1959: Nov., 1017 
immunization, BCG, tuberculin reaction 
after, 1960: May, 271 
kyphosis due to, 1959: Nov., 1186 
lymph node enlargement due to, 1959: 
May, 392 
reactions to, in agammaglobulinemia, 
1960: May, 422-3 
uveitis due to, 1958: Feb., 183 
Tubules, seminiferous. See Seminiferous 
tubules. 
Tumors. See also under specific organs and 
regions. 
adrenal rest, 1959: May, 603-604 
adrenocortical, feminizing, 1959: May, 
595-6 
virilizing, 1959: May, 592-3 
androgen-producing, 1959: May, 602-604 


Nov., 


vaccina- 
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Tumors, angioma. See Angioma. 
astrocytoma, 1959: May, 354 
Brenner, 1959: May, 500 
carcinoid, of small intestine, 1959: May, 
419 
carotid body, 1959: Nov., 1019 
chordoma, 1959: May, 372, 373 
Codman’s. See Chondroblastoma, be- 
nign. 
cystadenoma lymphomatosum, papillary, 
1959: May, 368 
desmoid, of umbilicus, 1959: Nov., 1111 
embryoma. See Embryoma. 
epulis, congenital, 1959: May, 373 
Ewing’s, 1959: May, 564-6 
fibroma. See Fibroma. 
glioma. See Glioma. 
granulosa cell, 1959: May, 497-8, 600 
Grawitz’s. See Hypernephroma. 
hamartoma. See Hamartoma. 
hypernephroma, 1959: May, 485 
infratentorial, 1959: May, 347 
interstitial cell, 1959: May, 502-503, 604 
intraspinal, 1960: Aug., 568-9 
islet cell, 1959: May, 423, 424 
lipoma. See Lipoma. 
lymphatic, 1959: Nov., 1201-1202 
malignant, 1959: Nov., 1197-1213 
mesodermal, mixed, 1959: May, 549-52 
mucoepidermoid, 1959: Nov., 1209 
neuroepithelial, olfactory, 1959: May, 
370, 371 
neurogenic, 1959: Nov., 1028 
of mediastinum, 1959: May, 400-403 
of central nervous system, 1960: Aug., 
689-701 
of dental origin, 1959: May, 374-5 
of fibrous tissue, 1959: May, 552 
of soft tissues, 1959: May, 543-55 
of spinal cord, 1960: Aug., 698-701 
osteoma, osteoid, vs. osteosarcoma, 1959: 
May, 569 
ovarian, 1960: Feb., 55 
papilloma. See Papilloma. 
retinal anlage, 1959: May, 375 
supratentorial, 1959: May, 347-8 
turban. See Cylindroma. 
vaginal, 1958: Feb., 39-40, 46-7 
vulvar, 1958: Feb., 39-40 
Warthin, 1959: May, 368 
Wilms’s, 1959: Nov., 1202-1204 
Tunica vaginalis, tumors of, 1959: May, 
504 
Tunica vasculosa lentis vs. retinoblastoma, 
1959: May, 359, 360 
Turban tumor. See Cylindroma. 
Turner’s syndrome. See Gonads, dysgen- 
esis. 
Typhoid, immunization, 1960: May, 291 
Typhus, endemic. See Typhus, murine. 
epidemic, 1960: Nov., 1008-1009 
vs. measles, 1960: Nov., 877 
murine, 1960: Nov., 1009-1010 
scrub, 1960: Nov., 1011-12 
tick. See Rocky Mountain spotted fever. 
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UDPGA. See Uridine diphosphate glucu- 
ronic acid. 
Ulcer, peptic, 1959: Nov., 1080, 1156 
Ulcerative colitis, 1960: Feb., 197-206 
Ulna, absence, congenital, 1959: Nov., 1195 
Umbilical cord, formation, 1959: Nov., 
1086-7 
Umbilicus, care of, 1958: May, 296 
concretions, 1959: Nov., 1110-1111 
congenital bands, 1959: Nov., 1092 
embryology, 1959: Nov., 1085-9 
granuloma, 1959: Nov., 1110, 1111 
hernia. See Hernia, umbilical. 
infections, 1959: Nov., 1109-1110 
lesions, 1959: Nov., 1085-1116 
acquired, 1959: Nov., 1109-1111 
hemorrhagic, 1959: Nov., 1110 
traumatic, 1959: Nov., 1110 
mucosal remnant, 1959: Nov., 1092 
polyp, 1959: Nov., 1092 
sinus, 1959: Nov., 1090-91 
tumors, 1959: Nov., 1111-12 
urinary fistula, 1959: Nov., 1093-4 
vascular anomalies, 1959: Nov., 1097 
Undernutrition, effect on bacterial infec- 
tions, 1960: Nov., 815, 816 
Undulant fever. See Brucellosis. 
United Cerebral Palsy Associations, Inc., 
1960: Aug., 759 
Urachus, anomalies, 1959: Nov., 1092-7 
cyst, 1959: Nov., 1094-7 
embryologic development, 1959: Nov., 
1087-8 
patent, 1959: Nov., 1093-4 
partially, 1959: Nov., 1094-7 
somatic anomalies, 1959: Nov., 1097- 
1109 
Urea, kidney filtration rate, 1959: Feb., 126 
Ureters, obstruction, pyelonephritis mimick- 
ing, 1959: Nov., 1117-27 
Uridine diphosphate glucose dehydroge- 
nase, 1960: May, 383-4 
Uridine diphosphate glucuronic acid, 1960: 
May, 383 
Urinary fistula, 
1093-4 
Urinary tract infection in newborn, diag- 
nosis, 1958: May, 293 
Urine, acidification, 1959: Feb., 69-73 
aldosterone excretion, mechanisms in- 
volved in, 1958: May, 400-404 
concentration, 1959: Feb., 56-67 
constituents, abnormal, tests for, 1958: 
May, 364-5 
corticosteroids in, 1960: Feb., 23 
estrogens in, 1960: Feb., 17, 18, 19 
excretion, in burns, 1959: Feb., 175 
formation, cessation of, 1959: Feb., 125 
galactose in, in galactosemia, 1960: Aug., 
646 
in acid-base disturbances, 1959: Feb., 73 
in galactosemia, 1960: May, 323-4 
in phenylketonuria, 1960: Aug., 633 
incontinence, 1958: Aug., 567-8 
17-ketosteroids in, 1960; Feb., 19 


umbilical, 1959: Nov., 
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Urine, 17-ketosteroids in, chromatographic 
analysis, 1958: May, 365 
laboratory tests, 1958: May, 364-7 
maple syrup urine disease, 1960: May, 
335 


phosphoethanolamine in, 1960: May, 336 
sugar in. See Glycosuria. 
suppression of, postdialysis, 1959: Feb., 
127 
Urticaria, 1959: Aug., 823-42 
acute, 1959: Aug., 826-8 
cholinergic, 1959: Aug., 834-5, 837 
chronic, 1959: Aug., 829-30 
papular, 1959: Aug., 832-4 
vs. chickenpox, 1960: Nov., 892 
physical, 1959: Aug., 830-32 
psychogenic mechanism, 1959: Aug., 
835-7 
recurrent, 1959; Aug., 829-30 
types, special, 1959: Aug., 830-35 
Urticariogenic substances, falsely positive 
skin tests due to, 1959: Aug., 671 
Uterus, cervix, cancer, 1958: Feb., 108-109 
dilatation of, in dysmenorrhea, 1960: 
Feb., 48 
in immaturity, 1958: Feb., 13-16 
tumors of, 1959: May, 504-507 
hemorrhage, functional. See Menstrua- 
tion. 
in immaturity, 1958: Feb., 16-18 
size, determination of, 1960: Feb., 49 
tumors, 1958: Feb., 108 
Uveitis, 1958: Feb., 173-83 
anterior, 1958: Feb., 173 
heterochromic, of Fuchs, 1958: Feb., 
179 
perforating injury as cause of, 1958: Feb., 
219, 220 


VACCINATION. See also Immunization. 
BCG, tuberculin reaction after, 1960: 
May, 271 
Vaccine, adenovirus, 1960: May, 303 
use of, 1958: May, 304-305 
bacterial, 1959: Aug., 705-706 
four-component, 1960: May, 290 
killed, against poliomyelitis, 1960: Nov., 
960-61 
live, against poliomyelitis, 1960: Nov., 
961-2 
mumps, 1960: Nov., 987 
Vaccine jaundice, 1960: Nov., 989, 990 
Vagina, discharge from, 1960: Feb., 51-2 
as symptom of pelvic disease, 1958: 
Feb., 96 
examination, in 
Feb., 43 
foreign bodies in, 1958: Feb., 46 
examination for, 1958: Feb., 31 
hemorrhage, precocious, 1958: Feb., 83- 
4 


vulvovaginitis, 1958: 


in immaturity, 1958: Feb., 11-13 
infections, 1958: Feb., 45-6 
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Vagina, lesions, 1958: Feb., 45-7 
neoplasms, 1958: Feb., 47 
trichomoniasis, 1958: Feb., 45 
tumors, 1958: Feb., 39-40, 46-7; 1959: 

May, 504-507 

Vaginitis, nonspecific, 1958: Feb., 45 
primary, 1958: Feb., 102 
streptococcal, 1960: Nov., 851 

Valgus, tibial, 1959: Nov., 1171 

Valsalva, sinus of, aneurysm or rupture, 
treatment, 1959: Nov., 1062 

Value scales of adolescents, 1960: Feb., 70 

Values, adolescents’ need for, 1960: Feb., 

79 
home, vs. community values, 1960: Feb., 
112 

Vancomycin in staphylococcal infections, 
1960: Nov., 836 

Varicella. See Chickenpox. 
and herpes virus infections, 1960: Nov., 

881-902 

Varicelliform eruption, 
Aug., 790-91 

Varus, tibial. See Bowlegs. 

Vascular ring, 1959: Nov., 1029 

treatment, 1959: Nov., 1057 

Vegetables in phenylketonuria, 1960: Aug., 
635 

Veins. See also Arteries; Blood vessels. 
cannulation, 1959: Feb., 313-14 
choice of, in cardiac catheterization, 

1958: Nov., 909-11 
pulmonary, drainage, anomalous, cine- 
angiocardiograms in, 1958: Nov., 954— 


Kaposi’s, 1959: 


6 
Venesection, 1959: Feb., 322-5 
in heart failure, 1958: Nov., 1138 
Venoclysis, 1959: Feb., 312 
Venom, urticaria due to, 1959: Aug., 832- 
4 


Ventilation. See under Respiration. 

Ventricles; Ventricular. See under Heart. 

Ventricular puncture in neurosurgery, 
1960: Aug., 543-4 

Ventriculocaval shunt 
1960: Aug., 567 

Ventriculocisternostomy in hydrocephalus, 
1960: Aug., 566 

Ventriculofallopian tube shunt in hydro- 
cephalus, 1960: Aug., 567 

Ventriculography, in brain tumor, 1960: 

Aug., 694 
in neurosurgery, 1960: Aug., 543 
in tumors of central nervous system, 
1959: May, 351, 352 

Ventriculojejunal shunt in hydrocephalus, 
1960: Aug., 567 

Ventriculomastoidostomy 
lus, 1960: Aug., 566 

Ventriculoperitoneal shunt in hydrocepha- 
lus, 1960: Aug., 567 

Ventriculopleural shunt in hydrocephalus, 
1960: Aug., 567 

Ventriculostomy in hydrocephalus, 1/960: 
Aug., 566 


in hydrocephalus, 


in hydrocepha- 
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Ventriculoureteral shunt in hydrocephalus 
1960: Aug., 567 
Versenate. See Edathamil. 
Vertebrae. See Spine. 
Vesicointestinal fistula, 1959: Nov., 1108 
Vesprin. See Triflupromazine. 
Vestibular disease, peripheral, nystagmus 
due to, 1958: Feb., 191 
Vestibular nucleus, lesions of, nystagmu 
due to, 1958: Feb., 192-3 
Vioform. See lodochlorhydroxyquin. 
Viruses, 2060, 1960: May, 308-309 
adenoviruses, 1958: May, 302-305; 1960 
May, 296-303, Nov., 965-70 
and parainfluenza viruses, infections 
due to, 1960: Nov., 965-78 
clinical syndromes caused by, 1958: 
May, 301-12 
disease and, 1960: May, 297 
infections, 1960: May, 296-303, Nov., 
966-70 
clinical syndromes, 1960: Nov., 968 
70 
diagnosis, 1960: Nov., 970 
epidemiology, 1960: Nov., 966-8 
vaccine, 1958: May, 304-305; 1960: 
May, 303 
Coe, 1960: May, 309-310 
Coxsackie, 1960: Nov., 903-25 
classification, 1960: Nov., 904, 905 
diseases associated with, 1960: Nov., 
905, 909-19 
infections, diagnosis, 1960: Nov., 919- 
22 


epidemiology, 1960: Nov., 907-909 
prevention, 1960: Nov., 919-22 
treatment, 1960: Nov., 919-22 
vs. ECHO virus infections, 1960: 
Nov., 939 
properties, 1960: Nov., 905-907 
diseases due to, in newborn, 1960: Nov., 
802 
ECHO, 1958: May, 305-309; 1960: Nov., 
903 


aseptic meningitis due to, 1958: May, 
305-308 

association with human disease, 1960: 
Nov., 930 

biologic characteristics, 
928-9 

clinical syndromes caused by, 1958: 
May, 301-12 

dissemination, 1960: Nov., 932 

history, 1960: Nov., 927-8 

host range, 1960: Nov., 929-30, 931 

infections, 1960: Nov., 927-45 
age incidence, 1960: Nov., 932 
clinical manifestations, 1960: Nov., 

932-7 
control measures, 1960: Nov., 942 
convalescence after, 1960: Nov., 937 
diagnosis, 1960: Nov., 938 
differential diagnosis, 1960: Nov., 
938-41 

epidemiology, 1960: Nov., 931 


1960: Nov., 
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Viruses, ECHO, infections, family inci- 


dence, 1960: Nov., 932 
geographic incidence, 
931 


1960: Nov., 


immunology, 1960: Nov., 941-2 
incubation period, 1960: Nov., 932- 


3 
onset, 1960: Nov., 933 
pathogenesis, 1960: Nov., 930-32 
pathology, 1960: Nov., 930-32 
prognosis, 1960: Nov., 941 
race incidence, 1960: Nov., 932 
sex incidence, 1960: Nov., 932 
treatment, 1960: Nov., 941 
vs. measles, 1960: Nov., 877 
isolation, 1960: Nov., 938 
enteroviruses, 1960: Nov., 903, 927, 928, 
947 
exanthems due to, acute, 
869-79 
hepatitis due to. See Hepatitis, viral. 
herpes simplex, isolation, 1960: Nov., 


1960: Nov., 


infections, in agammaglobulinemia, 1960: 
May, 408-10 
interaction with bacteria, 
818-19 
isolations, in aseptic meningitis, 
May, 318 
JH, 1960: May, 308-309 
myxoviruses, 1960: May, 303-308 
myxovirus parainfluenzae, 1960: 
304-307, Nov., 970-77 
association with illness, 1960: 
973 
infections, 1960: May, 
Nov., 972-7 
clinical syndromes, 1960: Nov., 
974-6 


1960: Nov., 


1958: 


May 
Nov., 
304-307, 


diagnosis, 1960: Nov., 976 
epidemiology, 1960: Nov., 972 
treatment, 1960: Nov., 976-7 
newly isolated from upper respiratory 
tract, 1960: May, 295-314 
orphan. See Viruses, ECHO. 
polioviruses, 1960: Nov., 903 
chemical characteristics, 1960: Nov., 
948 
immunologic properties, 1960: Nov., 
949-50 
pathogenicity, 1960: Nov., 948-9 
physical characteristics, 1960: Nov., 
948 
respiratory illness. See Viruses, adeno- 
virus. 
Viscera, pelvic, infections of, 1958: Feb., 
102-104. See also under Pelvis. 
Vision, acuity, defective, treatment of, 
1958: Feb., 156-8 
examination for, in children, 
Aug., 504 
binocular, 1958: Feb., 153 
central, acuity, 1958: Feb., 185 
defective, nystagmus due to, 1958: Feb., 
190 


1960: 
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Vision, developmental appraisal, in infants, 
1960: Aug., 497 
disturbances, reading disabilities due to, 
1958: May, 515-16 
fusion, 1958: Feb., 154, 155 
neurologic examination, in infants, 1960: 
Aug., 481 
tests, 1958: Feb., 231-8 
Visual-motor Gestalt test in brain damage, 
1958: Aug., 693 
Vitamin A in infectious eczemas, 1959: 
Aug., 802 
Vitamin B complex, in infectious eczemas, 
1959: Aug., 802 
in intertrigo, 1959: Aug., 796 
Vitamin Be. See Pyridoxine. 
Vitamin Bi2 in treatment of neuroblastoma, 
1959: May, 457-65 
Vitamin D, deficiency, rickets due to, 1958: 
May, 425 
effect on vitamin D-refractory rickets, 
1958: May, 434 
hypervitaminosis vs. hyperparathy- 
roidism, 1959: May, 591, 592 
in hypophosphatemic vitamin D- 
refractory rickets, 1958: May, 430 
in vitamin D deficiency rickets, 1958: 
May, 425 
intoxication, 1958: May, 431 
requirements in adolescence, 
Feb., 38-40 
rickets and, 1958: May, 424 
Vitamin K, effect in neonatal surgery, 1959: 
Nov., 948 
in hemorrhagic disease of newborn, 
1959: Nov., 1154 
in rectal bleeding, 1959: Nov., 1161 
preoperative use, 1959: Nov., 981 
Viteliine cyst, 1959: Nov., 1091 
Vitreous hemorrhage, 1958: Feb., 216 
Vocational rehabilitation, 1960: Aug., 751- 
2 


1960: 


Volvulus of midgut, 1959: Nov., 969-70, 
1158 
Vomiting, and diarrhea, fluid therapy, 1959: 
Feb., 99-114 
in brain tumor, 1960: Aug., 689 
in drug intoxications, 1960: May, 251 
in intestinal obstruction, 1959: Nov., 961 
Vulva, and external genitals, disorders of, 
1958: Feb., 35-49 
carcinoma, 1958: Feb., 40 
hypoestrogenic status in immaturity, 
1958: Feb., 5, 6 
in immaturity, 1958: Feb., 4-6 
infectious granuloma, 1958: Feb., 36 
inflammation, 1958: Feb., 35-6 
labia, adhesions of, 1958: Feb., 36-7 
transagglutination, 1958: Feb., 6 
neoplasms, benign, 1958: Feb., 39 
retention cyst, 1958: Feb., 39 
tumors, 1958: Feb., 39-40 
Vulvovaginal infections, 1958: Feb., 40-44 
Vulvovaginal lesions, 1958: Feb., 40-45 
Vulvovaginal trauma, 1958: Feb., 44—5 
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Vulvovaginitis, 1958: Feb., 40 
gonorrheal, 1958: Feb., 41-2 
herpetic, acute, 1960: Nov., 894, 898 
mycotic, 1958: Feb., 42 
nonspecific, 1958: Feb., 42-4 


War orphans education program, /960: 
Aug., 753 
Warthin tumor. See Cystodenoma lympho- 
matosum, papillary. 
Water, administration, in 
1959: Feb., 95, 96 
and salt loss, proportional. See Dehydra- 
tion, isotonic. 
balance, in fasting infant, 1959: Feb., 54 
body, content, 1959: Feb., 8, 9, 10 
total, and normal electrolyte composi- 
tion, 1959: Feb., 5-18 
conservation, antidiuretic hormone in, 
1959: Feb., 60, 61 
deficits, in dehydration, 1959: Feb., 100 
electrolyte-free, losses of, in hypernatre- 
mic dehydration, 1959: Feb., 194 
expenditure, 1959: Feb., 29, 30, 31 
intake, correlated with body content and 
growth requirements, 1959: Feb., 9 
oral, interference with, in hypernatre- 
mic dehydration, 1959: Feb., 193-4 
intoxication, 1959: Feb., 91 
in neurologic disease, 1959: Feb., 257- 
79 


dehydration, 


with hyponatremia, 1959: Feb., 85 
losses, in stools, in hypernatremic dehy- 
dration, 1959: Feb., 194 
renal, in hypernatremic dehydration, 
1959: Feb., 195 


INDEX TO VOLUMES 5, 6 AND 7 


Water, requirements, in diarrhea with de 
hydration, 1959: Feb., 39 
in newborn, 1959: Feb., 186 
salt retention without, 1959: Feb., 87 
solutions for provision of, 1959: Feb 
304-307 
Weakness in brain tumor, 1960: Aug., 69% 
Weaning, eating problems due to, /955 
Aug., 598 
Web, esophageal. See under Esophagus. 
Web neck, 1959: Nov., 1014-15 
Weber-Rendu-Osler syndrome. See Te/ 
angiectasia, hemorrhagic, hereditary. 
Welfare council, community, for handi 
capped, 1960: Aug., 760 
Werdnig-Hoffmann disease, 1960: Aug., 713 
Whealing, mechanism of, 1959: Aug., 824 
5 


psychogenic, 1959: Aug., 835-7 
Wheelchair for muscular dystrophy and 
atrophy, 1960: Aug., 724-5 
Whooping cough, immunization, 
May, 289 
Wilms’s tumor, 1959: Nov., 1202-1204 
Wilson’s disease, 1960: Aug., 639-41 
Wool, atopic dermatitis due to, 1959: Aug., 
814-15 
Word deafness in posticteric encephalop- 
athy, 1960: Aug., 670, 671 
Wryneck. See Torticollis. 


1960: 


X-RAY. See Roentgen. 


ZINC turbidity test in agammaglobulinemia, 
1960: May, 402 











